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THE LONDON COUNTY COUNCIL AND 
| THE TRAMWAYS. 


THE proposition submitted to the Council by the County of 
London Tramways Syndicate is specially noteworthy, from 
the important part electricity was destined to play in the 
plans. The syndicate proposed to pay existing tramway 
shareholders a great deal more than they are entitled to 
under the conditions of the Bramwell award; to pay to the 
Council a higher rental than they are likely to obtain by 
leasing to others, or by direct working; and to expend a 
large sum in reconstructing the lines, as well as to get a 
profit for themselves. And it was understood that this 
all-round benefit was to be obtained by the «id mainly of 
electricity. The Highways Committee of the Council have 
reported against the scheme, and their report will doubtless 
meet with general approval. 

It is seldom that a proposition which is supposed to be 
fraught with so much advantage to conflicting interests 
will bear close inspection, and the elements of success 
in the syndicate scheme are not prominent. The County 
Council having exp: es ed or implied a disapproval of overhead 
conductors for electric traction, the syndicate are prepared to 
limit themselves to a conduit system. On this decision 
alone it may be said that the syndicate are acting without 
knowledge; they are speculating on possibilities rather 
than estimating on accomplished facts ; and however strong 
the syndicate may be, and whatever guarantees they are 
prepared to offer for carrying out their undertaking, the 
eventual failure of their plans would be not only their own 
loss, but the loss of the community. As we remarked in our 
issue of the 24th ult., when considering the syndicate’s 
echeme :—“ We are quite willing to admit that the future 
system may be a conduit one, and may be it has been in- 
vented, but it is, at any rate, not generally known.” In the 
absence of actual demonstration of the practicability of such 
a system under London conditions, it is not reasonable to 
base a great scheme on its use. 

Although electric traction is, apparently, not to be per- 
mitted to play the Lady Bountiful according to the syndi- 
cate’s plans, there is no reason why the advantages which 
follow the use of electric tramways should be denied to 
London, where, above all other cities, the necessities of rapid 
transit and suburban residence are the greatest. An alterna- 
tive scheme, which is understood to meet with the approval of 
the Highways Committee, provides for earlier acquisition of 
important lines in exchange for a working lease. This arrange- 
ment needs careful consideration. For the moment, we can 


only suggest whether some equitable arrangement for earlier 

acquisition might not be arrived at without giving any work- 

ing lease. The tramways are essentially suited for municipal 

management, and the necessary expenditure for changing the 

method of traction can be undertaken on more favour- 

able terms by the Council than by lessees. It is assumed 
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that the Council object to overhead conductors. The objee- 
tion, whether real or assumed, must be got out of the way, 
and this is far more likely to be done when the community, 
through the Council, reap the advantages which electric 
traction offers. Let an experiment be made under the 
Council’s own auspices, and we believe electric tramways 
in London would be assured, and with far greater advan- 
tage to the public than through intermediaries. The system 
to be adopted should be the most practical and economical, 
according to experience. When improvements are effected they. 
can follow on other lines. It is not necessary, now, to wait 
for something to be invented. What is wanted is a demon- 
stration of the utility in London of what has been found 
eminently useful elsewhere. If the demonstration is under- 
taken by the Council, we are hopeful that extensions would 
be rapid, and the tramway system of London become a source 
of pride and profit, as well as of convenience, to its citizens. 


INDUCTION ELECTROMOTOR PATENTS. 


Tue distinguishing and most valuable features of the in- 
duction or polyphase motor arise from the absence of a 
commutator, and for long distance power transmission 
schemes it possesses the advantages that accrue from the 
power to use step-up and step-down stationary transformers. 

There have been, and are still, some difficulties in starting 
them under full load, and even under no load. Thus it has 
been found necessary, at least in larger motors, to so wind 
the rotor that resistances can be thrown in temporarily at 
the start. This is a complication which nearly, if not quite, 
counterbalances the absence of the commutator. In con- 
sidering the installation of an electric power plant in a factory, 
the choice lies between the use of induction motors and those 
of the continuous current form. In the former we have no 
commutator, but there are sliding contacts and starting re- 
sistances ; in the latter we have a commutator and brushes, 
besides the starting resistances. The balance is therefore 
slightly in favour of the induction motor, the sliding con- 
tacts being simpler and less expensive _ the commutator 
and brushes. 

. For use in fiery mines, the induction motor with no com- 
mutator and no sliding contacts is the only one that can 
be used, the safety secured more than compensating for the 
troubles in starting. 

But for isolated electric power plants, the common con- 
tinuous current motor is scarcely likely to be abandoned for 
induction motors as we now know them. 

Induction motor patents, unlike the incandescent lamp, 
the three-wire, or compound winding patents, do not cover 
an appliance essential to electrical engineering, except in the 
case mentioned above, and of motors on alternating public 
supply ; in all other cases we can get along very well with 
motors. 

For small power purposes, the single phase induction 

motor finds some market in alternating supply centres, but 
at present the demand is small. 
' There can be no doubt that fear of litigation has blocked 
the progress of the induction motor in this country, but if 
it had been essential to engineering, and presented over- 
whelming advantages, litigation would have been risked, as it 
was in the case of the three — patents to which we 
already referred. 


Induction motors are of three kinds, the distinguishing 
features common to all being two primary inducing circuits, 
and secondary induced circuits, either of which may be the 
rotating element. 

The first practical motor possessing these features was that 
exhibited in 1879 by Baily at the Physical Society of London 
described in the ExecrricaL REVIEW some time ago, and 
which, by the way, is still workable. It is, no doubt, 
nothing more than a toy model, but, nevertheless, it is an 
induction motor, and is the prototype of the polyphase in- 
duction motor without a commutator. In 1883 Deprez 
showed how a pair of alternating currents in quadrature 
phase difference would produce a rotating magnetic field, 
while in 1885 Ferraris made his first two-phase induction 
motor, but did not publish his discoveries till March, 1888, 
Borel’s little motor made for the alternating current meter 
of Borel-Paccaud, in 1887, was, in reality a split-phase two- 
phase induction motor. 

The first person to realise the commercial importance of 
these principles was Tesla, who took out his patents in 1887 in 
America, and in 1888 in this country ; the important patents 
to English engineers are Nos. 6,481 and 6,502 of 1888 of 
Tesla’s. 

These patents claim the rotary polar induction motor, and 
also the wider claim to a new method of transmitting power 
by polyphase alternating currents. 

How far these claims are modified or anticipated by the 
disclosures of Baily, Deprez, and Frank Wynne, it is diffi- 
cult to decide. In our opinion such wide claims could not 
be sustained. 

We are at perfect liberty to make and employ motors as 
described by Baily and Borel, and also to produce and use a 
system of polyphase currents as described in the patent of 
Frank Wynne, No. 11,391 of 1886, and as demonstrated 
by Baily and Deprez. We are also free to utilise Deprez’s 
synchronous two-phase motor. 

Two-phase currents were generated by several of the 
earliest alternators, and some old Gramme alternators generate 
two-phase and three-phase currents. The large Gordon 
alternators at Paddington, which have run since 1883 in 
that place, are two-phase generators. 

In face of these facts, it can hardly be held that there 
was much novelty in combining a polyphase generator with 
distributing conductors and induction motors in the year 
1888. No broad claims, we think, can in this country be 
held either for a polyphase generator, or for a polyphase 
method of distributing electrical energy. 

The only doubtful question to be settled is that regarding 
the extent of the claims for the induction motor itself. The 
Tesla claims may cover the rotary polar induction motor, but 
that even is doubtful in view of Baily’s motor; however, 
that is only one of the three types now known. 

We have the single phase induction motor, which was, per- 
haps, more of a novelty than any polyphase machine. Its action 
and theory completely knocked the bottom out of the “ rotary 
pole” hypothesis. There is also the Atkinson form of induc- 
tion motor, Patent No. 16,852 of 1888, further developed 
by Kennedy, Patents 14,817 and 16,889, in 1890, and by 
Stanley and Kelly in 1891, Patents 9,522 and 20,604. This 
type of motor is a two-phase induction motor, with 00 
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On the whole question we are rather inclined to the belief 
that no wide controlling claims could be held. In a legal 
contest, the claims would be limited to specific improvements 
not wide enough to embrace all forms of induction motors ; 
in other words, we do not think any one patent covers broadly 
all induction motors, for fram the work of Wynne, Baily, 
Deprez, and Borel, we gather the essential principles and 
method of construction of induction motors. Polyphase 
systems and generators were discovered and understood by 
those skilled in the arts of electrical engineering before the 
existence of any patents now in force under British patent 
law. 

At the same time we do not think any manufacturer 
would care to test these points, unless the induction motor 
became a much more formidable rival to the common type 
than it is at the present moment. 

In the only case where it is the most suitable motor, 
namely, underground in mines, the demand is not yet suffi- 
ciently extensive nor urgent to warrant engaging in an expen- 
sive law suit over these patent questions ; in five or six years 
time they will determine naturally. 


She Ges Magine THE application of gas engines to dy- 

and its Electrical namo driving must be very much in its 

Applications. infancy in America, for to judge by Mr. 
MacDonald’s recent paper read at the Chicago Electrical 
Association’s March meeting there is quite a demand for 
some very elementary knowledge. He gives a résumé of 
the history of the gas engine, and discusses the two methods 
of governing by graduation of charge and by missed ex- 
plosions. He recommends the plan by graduation as giving 
steadier running, but considers it wasteful because of the 
liability to miss explosions. The limit of mixtures is only 
narrow with some gases, varying from a seventh to a 
sixteenth the total value. A mixture containing a seventh 
its volume of coal gas in air has just sufficient oxygen to 
burn it. Any increase would cause the mixture to be ex- 
hausted unburned. A mixture of which one-sixteenth of its 
volume is air, is in a critical proportion also, and any further 
dilution would cause misfires. We are glad to see that he 
advises a fly-wheel on the armature shaft of a dynamo. This 
he says will enable a belt to slip when the engine makes a 
sudden variation, and the variation will not be transmitted 
to the lights. He likes, also, an elastic connection between 
engine and dynamo. He gives an instance of successful 
application of gas engines to electric lighting in America, 
namely, that of the American Gas Engine Electric Company 
in Chicago. The plant consists of three engines of 60, 100, 
and 150 H.P., the first two having one cylinder only, the 
last having two cylinders tandem fashion. All are of the 
Otto cycle type and with double-acting pistons, so obtaining 
an impulse for each double stroke of a piston. This com- 
pany possesses an air compressor, and air is pumped to a 
reservoir and serves to start the gas engines. Considering 
for how short a time the air need work, it appears to us an 
excellent plan to adopt for starting large engines in the 
absence of accumulators. Present rates of compression he 
looks on as being the limit economically possible, and he 
looks to economy from further expansion of the gases before 
exhaust. This debatable point has its attractions, but there 
are doubts as to it being commercially economical to use gas 
engines of a size sufficient to allow of this being done. Like 
others, he grieves over the loss of heat to the jacket, and 
Would endeavour to recover this usefully. The want of the 
future is an easily reversible gas engine ; we presume he 
means one that can be reversed running. Reversible 


engines are easy enough to make. Indeed, with oil engines, 
it is often quite a chance which way an engine will run, 
and, when in order, they can be started to run in either 
direction at will; but an engine to reverse with ease and 
freedom from shock by the simple movement of a lever, like 
the lever of a link motion, will require a good deal of thought 
and work to invent. He finally describes a turbine wheel 
for working by gas, and concludes with an expression of 
faith in the future of gas engines generally and the entire 
supercession of steam. 


ieee In their investigations into the possi- 
Carbon into __ bility of transforming carbon into graphite, 
— Girard and Street have devised several new 
modifications of the electric furnace. These together with 
the results of their experiments form the subject of a paper 
in L’Eclairage Electrique, iv., 454, and there is an abstract of 
the paper in the Proc. Inst. Civil Eng., cxxiii., p. 78. The 
furnace consists of the usual block of refractory material, 
through which passes vertically into an inner cavity the rod 
of carbon to be converted into graphite, and another rod to 
meet it at right angles. At the junction, of course, an arc is 
maintained. The first carbon passes into the furnace at a 
speed which depends upon the temperature of the furnace. 
In the case of carbons for arc lighting, the rod is also given 
a rotatory movement as well as a translatory movement. The 
effect is stated to be as follows :—The effect of the arc is 
to leave a spiral trace on the carbon to be converted, this 
tracing indicating the path of the conversion into graphite. 
Obviously, the whole surface of the carbon can thus be 
graphitised. The result upon the physical properties of the 
carbon is, that both the conductivity for heat and that for 
electricity is increased fourfold, whilst the density is also 
enhanced—these being advantages by no means to be 
despised. 


In a lengthy paper contributed to the 
tor Steams N.W. Electrical Association, Milwaukee, 
Mr. Jno. McNeill reviews the many means 
employed for purifying water by live steam, soda ash, oil, 
&c., and finds no ordinary method satisfactory, either because 
of want of time for settlement, impurity of the soda ash used, 
danger of using oil, and so on, but he states that it is not 
generally known that water can be purified when cold by 
means of suitable reagents, which are inexpensive as com- 
pared with the after cost of neglecting purification. That it 
is no mere experiment is proved by the use of the system in 
England and Germany. There is, indeed, probably no better 
method than that of treating alternate tanks full of water, 
enough for a day’s supply, and washing these out every few 
days as the sludge collects, and, where there is room available 
to do this, it may be carried out, perhaps, to better effect all 
round than any other system, but there are places where such 
a system needs to be varied by means of suitable tanks and 
sediment trays, and, where room is valuable, these can be 
made to give very good results and ought to be employed in 
preference to the barbarous system of pumping impure lime 
laden water into boilers, and employing quarrymen to chip 
out the hardened scale which, treated outside, will almost 
flow to the drain. Few realise the waste due to scale and to 
the blowing off of hot water, which a scale forming water 
necessitates. Water softening should be done under advice, 
and the steam user should know what is the final residue, 
for, with sulphate waters, there is left a very soluble soda 
sulphate in the boiler, and this must not be allowed to accu- 
mulate unduly, though it does not demand the copious 
blowing out necessary with untreated water. For most 
south country steam users the impurity in water is chiefly 
carbonate of lime, and this can be almost entirely removed 
by proper treatment. 
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THE ROYAL SOCIETY CONVERSAZIONE. 


THE first annual conversazione of the Royal Society was held 
at Burlington House on the evening of May 6th, and among 
the attractions was the usual show of scientific novelties. 
Réntgen photography, which has been the most sensational 

discovery of the past year, was very well represented by the 
exhibits of Mr. A. A. C. Swinton, Mr. Herbert Jackson, and 
Mr. Sydney Rowland. Mr. Swinton had a good collection 
of photographic prints and magic lantern slides showing the 
most recent results of his work in this field. Among those 
of special interest was a photograph of a child’s hand show- 
ing the incomplete formation of the bones; the hand of Lord 
Salisbury, exhibiting on some of the joints what was said to be a 
‘tendency to gout; and a very fair photograph of the ribs and 
shoulder of an adult. Among a large collection of X ray tubes, 
in a variety of forms, we noticed one with a pair of cathode 

lates at right angles converging on to one platinum plate. 

his tube is adapted for use with the Tesla oscillatory, and 
has recently been recommended by Prof. Réntgen. Mr. 
Swinton’s tube was made some time before the appearance 
of Réntgen’s description of it; but Mr. Swinton does not con- 
sider that it is in any way superior to Jackson’s focus tube. 
The same gentleman also exhibited a cryptoscope of the well- 
known type, in which potassium platino-cyanide fixed with 
gum on cardboard was used as the fluorescent screen. 

Mr. Sydney 

Rowland exhibited 
a fine collection of 


rises an iron rod forming part of the magnetic detector cir- 
cuit. These rods are bent horizontally at the top, so as to 
leave only a short gap between their ends in which a mag- 
netic compass needle is mounted. The existence of the 
smallest amount of magnetic induction in this detector cir- 
cuit is shown by a deflection of the needle. When the induc- 
tion in the two rods being compared is the same, there is no 
deflection of the needle. The number of turns in the mag- 
netising coil of the rod to be tested is varied until this is the 
case. Thus a comparison is made between the magnetising 
forces, H, and Hg, required to produce the same induction, », 
in both rods. Since the B—ux curve for the standard rod is 
known beforehand, the curve for the other rod is easily deter- 
mined. 

Among non-electrical exhibits, Mr. Joseph (oold’s 
steel tuning bars and synchronising sound generators 
were of great novelty and interest. Mr. Goold has dis- 
covered that by constructing a rubber to synchronise with a 
steel bar, he can obtain a very powerful musical note. By 
placing powdered chalk on the vibrating bar, he has made 
the curious discovery that there are vortices produced on the 
bar which have the power to cause even heavy objects to 
rotate when placed on the bar. The experiment is exceed- 
ingly curious and interesting, and the vortices produced by 
the vibrations in the bar have a remarkable analogy to the 


‘ vortices which are supposed to give rise to magnetism in the 


elastic-solid theo 
of the ether. 
The Gas Cy- 


Réntgen photo- 
graphs showing 
the application of 
the new discovery 
to surgery. These 
photographs had 
been the means of 
locating needles, 
bullets, &c., lodged 
in the soft tissue, 
and also of diag- 
nosing pathologi- 
cal conditions of 
the elbow joint 
of more or less 
obscurity. In 
several cases tuber- 
culous lesions of 
the bones had been 
discovered before 
they could have 


linder Committee, 
lately nominated 
at the request of 
the Home Office, 
showed the result 
of their experi- 
ments on steel gas 
cylinders. They 
found that there 
was no danger of 
causing a good gas 
cylinder to explode 
by concussion; 
nor was there much 
danger from the 
ignition of ex- 
plosive mixtures at 
Jow pressures ; but 
they found that 
no cylinder could 
be made to stand 


been otherwise 
detected. 

Mr. Herbert 
Jackson exhibited his focus tube, and showed the different 
extent of response of phosphorescent materials to the X rays. 

Mr. E. H. Griffiths exhibited a self-testing resistance box 
and bridge by which the observer can quickly and accurately, 
without the use of standards, ascertain the comparative 
errors of all the coils. Mr. F, W. Burstall exhibited a novel 
resistance box, in which bare platinum silver wire wound on 
mica crosses was used, the wire being immersed in mineral 
oil. The resistance box was arranged on the dial pattern. 

Prof. Clowes exhibited a simple apparatus for testing for 
explosive gases in electric culverts. A specimen of the gas 
irom the culvert is pumped over a hydrogen flame by lower- 
ing an India-rubber tube into the culvert, and compressing 
a rubber ball with suitable valves, A halo is formed over 
the hydrogen flame, whose length indicates the percentage of 
explosive gas present. 

Prof. Ewing showed his new permeability bridge for test- 
ing the permeability of a specimen of iron. The instrument, 
two photographs of which we reproduce, is analogous in its 
construction to the Wheatstone bridge, the rod under test 
being compared with a standard bar by bringing the yokes 
joining their ends to the same magnetic potential. The 
sample to be tested is in the form of a short rod turned up to 
a section, exactly the same as the standard rod with which it 
is to becompared. The two rods lie parallel with magnetising 
coils wound on both, and with their ends connected by two 
short yokes of soft iron. The two rods form, with the yokes, 
a single magnetic circuit. From the centre of each yoke 


the explosion of 
mixed gases at 
high ures. 
Mr. Friese Gireene’s rapid photographic printing machine 
is decidedly a new departure. Mr. Greene proposes to dis- 


place the printing press by printing by light, and he showed 
a very ingeniously constructed machine, which was capable 
of turning out photographic prints at the rate of 200 to 300 
an hour. The negatives are on celluloid sheets, which are 
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bent round, so as to form the surface of cylinders. These 
cylinders are illuminated inside by electric incandescent lamps, 
and the sensitive paper passes round and drives the cylinders 
while the image is being printed. The printed strip is then 
drawn through developing, fixing and washing solutions. 
For some kinds of illustration this may be able to com- 

te with the press, but in most cases, we should think, it 
must be slower and more expensive. 


NEW METHOD OF STUDYING THE LIGHT 
OF ALTERNATING ARC LAMPS.* 


By WILLIAM L. PUFFER. 


SomEWHAT more than a year ago I wished to demonstrate 
to the senior class in electrical engineering, during a lecture 
I gave them on alternating current phenomena, that, althongh 
when examined by means of a large projected image upon a 
white screen in a darkened room, the alternating current arc 
appeared to be as steady as the direct current arc, and the 
light was thrown equally upward as well as downward, yet 
there were very great fluctuations in the light due to the 
intermittent heating of the carbon points. 

The method chosen was the stroboscopic, which has given 
us at the (Massachusetts) Institute of Technology most 
excellent results in the hands of various experimenters while 
investigating the movement of transmitter electrodes, tele- 
diaphragms, tuning forks, vibrating strings, and the 


A hand regulating arc lamp was placed in a lantern with 
a large achromatic lens so adjusted as to make an image of 
the arc some 10 feet long on the screen of the lecture room. 
A transfer switch and suitable rheostats were arranged so 
that either a direct current or an alternating current of about 
15 amperes could be used. At a convenient point a disc of 
about 18 inches in diameter, in which were cut eight narrow 
radial slots, was placed so that the beam of light was inter- 
rupted as the disc revolved. The disc was fixed to the shaft 
of a direct current motor whose speed could be adjusted very 
closely by a rheostat in the armature circuit. 

As the alternator used was a 125-cycle dynamo, and the 
disc had eight slots, the stroboscopic effect would be pro- 
duced when the light of the arc would be allowed to pass at 
a frequency very slightly more or less than that of the 


125 60 


dynamo, or ~~~ ; x 374 revolutions per minute of 


the motor armature. 

Suppose, for example, it ran at 937 revolutions per minute, 
then, counting from the time when the current in the arc 
was zero, each receding flash of light would be 5},5th part 
of a complete alternation behind the preceding one, and 
owing to the persistency of vision the arc would be seen on 
the screen, as if the alternations had been so reduced in speed 
that it took two seconds for a single alternation of the 
current. 

An attentive watching of the image as the current alter- 
nates is now highly interesting and instructive, and can only 
be seen to be fully appreciated. 

It is clearly shown that the alternating current arc is a 
sequence of direct current arcs, alternating in polarity, and 
that each wave of current produces very clearly and dis- 
tinctly all the attributes of the direct current arc. 

The hot positive carbon with its white-hot crater, from 
which extends the fan-shaped blue light of the arc to the 
small white tip of the colder negative carbon, will be seen to 
die away, and all light goes out except the glow of the red- 
hot carbons, and then light appears again with the current 
reversed, 

Early in November last the subject was again taken u 
with the very efficient aid of R. 
student in electrical engineering at the Massachusetts Insti- 
tute of Technology, and rapidly developed with such 
beautiful results that it was decided to exhibit publicly before 
the Society of Arts, which was done some little while after, 
at the regular meeting of January 2nd, 1896. 

_ We first attempted to take a set of in-tuutaneous photo- 


7 Abstract of per read before the American Institute of Elec- 
trical Engineers, New York, March 25th, 1896. : 


graphs of the are at different periods of an alternation, and 
by the use of a pneumatic shutter and a progressive motion 
of the lens, obtained some very sharply defined pictures. 
After many trials, this was given up, because of the practical 
impossibility of timing the exposures with respect to the 
alternations, and we decided to use a disc with half as many 
slots as there were pole-pieces on the dynamo, and to drive 
it by the shaft of the machine itself. 

The dynamo available was one giving a three-phase 500- 
volt current with a frequency of about 60 cycles. Two wires 
only were used to give us the current required. 

A somewhat long, light shaft, carrying at one end the disc, 
and at the other a positive mechanical clutch, was mounted 
in line with the armature shaft. As the clutch could onl 
be thrown in when the two shafts were nearly equal in wh | 
a small motor was placed so as to bring the disc up to speed 
when the clutch was thrown in and the motor belt removed. 

The disc was held in place by a frictional clamp disc on 
the shaft. A graduation and reference mark served to 
measure angular change of disc on shaft, and therefore of 
slots with reference to the pole-pieces or alternation of the 
current. 

The arc to be tested was put in a boxing to keep away air 
from the currents close behind the disc, and a camera with a 
roll holder in front of the disc. With this arrangement the 
arc as seen was perfectly steady at any part of the wave that 
corresponded to the position of the disc on the shaft, and as 
the process of stopping, setting and starting the disc was 
very rapid, the roll holder being in meantime turned, many 
pictures could be taken in a very few minutes. 

Generally it was not necessary to take more than 12 
exposures in order to get a series showing clearly the changes 
in light intensities during a single phase. 

We found that it was about as instructive to watch the 
appearance of the arc on the ground glass of the camera, and 
far more beautiful. In this way we examined both the effect 
produced in the arc by change in the voltage of the circuit, 
the current being kept constant by- alteration of the resis- 
tance, 

For example, with 500 volts, and a large non-inductive 
resistance in series with the arc, it was plainly evident that 
the current wave was approximately sinusoidal, as the time 
of extinction of the current, as indicated by the blue band of 
the arc proper, was very short, and the rise and fall of the 
current gradual and with no irregularities. This is to be 
expected, as the back electromotive force of the arc is small 
compared to the voltage of the generator, and the circuit as 


_a@ whole is non-inductive. 


The opposite condition was realised by using a lower elec- 
tromotive force and regulating by a reactive coil. The time 
of no current was longer, and the current appeared to jump 
to its maximum in an exceedingly small angular time. In 
this case the arc was not steady, showing clearly to the eye 
that the succeeding waves of current were not alike either in 
form or current value, and also that the angle of lag was 
constantly changing. This fact has always prevented an 
accurate plotting of wave forms by the instantaneous contact 
method, and, although known to exist, was never before 
actually seen. 

A very | pee | double arc was arranged by using three 
carbons and wiring two circuits, each with current regulators, 
in sach a way that the arc was the common junction, and 
one carbon was of one polarity, while the other two were of 
opposite polarity. With wire resistances in each side, there 
was nothing peculiar to be noted other than the effects of the 
junction of two currents, but when the resistance in one 
circuit was gradually cut out, and equivalent inductance cut 
in, there was at once visible evidence of the lag of the 
current, together with the change of shape of the wave and 
the unsteadiness before noted. Owing to the long time of 
no current in the inductive side there were times when even 
with considerable lag there were actually no visible traces of 
current between either point. This effect was dependent on 
adjustment of current strength and inductance as well as 
voltage. The sequence of currents and polarity in this arc 
was most beautifully brought out when the disc was dis- 
engaged from the t, and driven by the little motor at a 
rate very slightly less than the dynamo. 

We found that work in the immediate vicinity of the 
dynamo was not very desirable, owing to air currents and 
excessive vibration, so we arranged a combination of motors 
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that will produce at any distance from the dynamo all the 
desired results. 

A very nicely balanced brass disc with four radial slots in 
it was attached to the armature shaft of a Holtzer-Cabot 
yee induction motor of eight poles. The pulley of 
this motor could be driven by a light belt from a self-starting 
induction motor of the same make, which is, howéver, not 
quite synchronous under load. By trial the two pulleys are 
wound with rubber tape until their ratio is such that the 
brass disc will be uniformly driven at a speed a trifle above 
synchronism, and the arc light can be seen through the slots 
to pass through the alternation at a desirable rate. 

By a single movement of a switch, the non-synchronous 
motor is cut out, and the synchronous cut into circuit when 
the armature drops into step with the dynamo, and the arc is 
instantly seen as fixed ; the belt is thrown off or left on, as 
desired. These armatures may be on the same shaft, if 
necessary. The synchronous motor does not stand on its 
base, but rests on the turned outside of its bearings in pillow 
blocks which are attached to a suitable base frame. 

Concentric with the shaft and firmly attached to the 
motor is a brass gear, 6 inches in diameter, and on it a 
graduated circle. On a lever pivoted so as to be thrown 
to or from the motor gear is a small spur gear with a milled 
head for turning. 

Turning this head will evidently cause the motor to slowly 
rotate about its axle, and as the armature must be in step 


withithe dynamo, and as the turning of the motor changes 
the ane of a given pole piece relatively to the arc light, 
it follows that any part of the alternation of current in the 
arc may be seen on the screen, and as the motor has eight 
poles, a quarter turn, or 90°, on the graduated circle corres- 
ponds to a complete cycle in the arc. 

The picture of the arc can then be photographed, 
measured, or in any way studied at leisure in any phase 
relation, as, for example, when the top carbon is itive, or 
pea there is no arc at all and only dull red carbon points 
visible. 

In this way we have seen single arcs of high and low 
electromotive force, long and short double arcs, arcs with 
much reluctance in circuit, Jablochkoff candles, arc between 
a ring and a point within, the spinning arc between the ends 
of a carbon cylinder and a concentric carbon within, with a 
magnetising coil around the inner carbon and the like. 

One of the most beautiful arcs investigated by us visually 
and photographically was a rotary arc made by the use of 
three carbons in the same plane, at angles of 120° apart, and 
wired up as the junction point of an external Y load on a 
500-volt 60-cycle) three-p generator. Non-inductive 


resistance was used in the circuit, and the current used in 
one leg of the Y was 10 or 15 amperes. 


Twelve photographs were taken at equal intervals of 30° 
in an alternation of the current in one wire. The cut shows 
very clearly the relation of the current waves from the 
different carbon points, and the curved, fan-shaped figure 
indicates the position and direction of the bluish arc at the 
corresponding angle. The base of the fan rests on a positive 
carbon which has a white-hot crater and all the appearance 
of the positive carbon of a direct current arc, while the tip 
of =~ fan rests on the white spot at the end of a negative 
carbon. 

It will be seen at 0°, for example, there is no current on 
carbon 1, and that 2 is negative and 3 positive, the blue 
fan-like arc curving from 3 to 2; 30° later, 2 is still negative 
and 3 positive, but that an equal arc is now playing from 
lto2. At 60°, 2 is still negative, 1 positive, but there is 
no current on 3. At 90° the appearance is somewhat like 
30°, except that the signs are changed, and the point with the 
double current is necessarily much whiter, it being now 
positive. And so on through the changes of the complete 
wave. 

This three-phase arc, when seen while the disc is running 
non-synchronously, is the most beautiful of any studied, and 
may be seen according to the different length of arc and the 
divergence of the disc from exact synchronism, either asa 
band of blue light which seems to be progressively travelling 
over the three sides of a triangular path, or as a rapidly 
spinning star of blue light, being, in fact, a rotary arc. 

The three-phase arc is less noisy than the single-phase, and 
its light is steadier and has less variation in its total intensity, 
owing to the fact that the current never stops, and there is 
always a positive carbon. Three cored carbons, placed 
parallel side by side, with slight magnetising coils to keep the 
arc at the ends of the carbon, will give a very satisfacto 
light in the direction away from the tips, and may be 
when it is desirable to throw the light all in one direction. 

Four carbons at 90° apart, each with a suitable resistance 
in series with it, and connected to quarter-phase tap wires on 
a Gramme ring or other generator giving quarter-phase 
circuits, will also produce a rotary field arc of great beauty 
and interest. 

Study of these arcs is still going on at the Institute of 
Technology under my immediate charge, which will, I hope, 
produce results sufficiently interesting to justify a second 
paper at some later date. 


THE SURVIVAL OF THE FITTEST. 
By PHILIP DAWSON. 


In a leader, referring to the recent extension of the Edin- 
burgh cable tramwaye, last month’s American Street Railway 
Journal says :— The cable system seems to be coming into 
use in England at about the time when America is discard- 
ing it.” That electricity is the only means which, from 4 
practical point of view is available for the propulsion of tram 
cars, is now admitted in America and on the continent. ‘as, 
steam, oil, compressed air, hot water, ammonia, &c., Xc., 
have been tested and found wanting. English local authori- 
ties are becoming alive to this fact and the recent reports put 
in by the committees of Glasgow and Belfast, after visiting 
continental installations, are wholly favourable to the intro- 
duction of electric traction and the trolley system. They 
have returned convinced that it is the only rational solution 
of the problem. 

To quote another leader in the same issue of the Stree 
Railway Journal, “The evidence is accumulating to such 
degree as to be well nigh conclusive that our former ideas 28 
to the comparative economy of electric and cable cars 12 
streets of great traffic density will have to be revised. Elec- 
tricity is master of the field. Electric cars on the same routes 
make more money per car mile than cable cars, and, we think, 
can be operated in these days of cheap and good electrical 
machinery at as small a sum per car mile.” : 

Denver, Minneapolis, timore, San Francisco, Los 
Angeles, Philadelphia, and St. Louis have thrown away 
enormous investments in road bed and machinery 12 
order to adopt the overhead or trolley wire system. It is 
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actually under consideration to substitute electricity for the 
cable down Broadway, New York. No doubt one of the 

t advantages of electricity over the cable is its practically 
indefinite power for expansion at relatively small cost, and 
as the Street Railway Journal remarks, “ As long as English 
tramroads aim to serve only the thickly populated districts, 
they will fail to become the great agents for sociological 
improvement which the electric railways in this country have 
been and are.” The facts and figures set out in the “ Report 
of the Railroad Commissioners of the State of Massachusetts,” 
compared with results obtained in Europe, show that Europe 
is, if anything, a more favourable field for electric traction 
than even America, and that the stock phrase as to condi- 
tions being so different does not hold good as regards the 
advantages to be reaped by the introduction of the trolley 

tem. 

In 1887 there were in the State of Massachusetts 42 tram- 
ways with 470 miles of track all operated by horses. There 
are now 70 tramways with 1,100 miles of track, all but 62 
miles being equipped for electric power. In the whole 
United States in 1887 there were 13 electric street railways 
with scarcely 100 cars, There are now nearly 900, owning 


Rome Tramways. 


11,000 miles of track, and running some 25,000 cara, and 
the total capital investment in these amounts to over 80 
million pounds. Table I. will give an idea of the rapid 
increase of electric traction in the State of Massachusetts. 

Wherever electric lines parallel steam lines, the electric 
lines flourish and the suburban traffic on the steam lines 
decreases enormously. 


TABLE I, 

NuMBER AND MILEAGE or Srreet Rarway Companies. 
Years. Horse Lines. | Electric Lines. 
Nera. Miles. Miles. | Miles, 
1888 533°59 533 59 00 
1889 574.17 523°65 | 50°52 
1890 612:38 45152 160°86 
1891 672-45 383°42 289:03 
1892 75485 25855 496°30 
1893 87414 711-08 
1894 928 84 103°87 82497 
1895 - 1,077 98 61:80 | 1,01619 


The most striking instance of such diversion of passenger 
traffic has occurred on the 10 miles between the cities of - 
Minneapolis and St. Paul. At the time of the opening of the 


“electric installation of the Twin City Rapid Transit Company, 


which controls the tramways of these cities, ech of the two rail- 
roads connecting St. Paul and Minneapolis ran a local train 
every hour, in addition to the many through trains for more 
distant points, which also carried local passengers. Within 
six months after the opening of the electric tramway, both 
railroads entirely discontinued their local interurban train 
service. The shemtune afforded by the electric railway 
were too great to be overcome. The steam roads taken 
together ran half-hourly trains, with fares of 7}d. on a season 
ticket, 1s. 3d. for a single trip, and 2s. 1d. for a round trip ; 
and the time was 25 minutes. The electric cars were run 
every six minutes, the fare was 5d. (with the privilege of free 
transfer from and to the city lines), and the time was 
50 minutes., The difference of time in favour of the steam 
roads was over-balanced not only by the greater frequency of 
service and the lower fare on the electric railway, but ‘by the 


insuperable advantage which the latter possessed in- that 


passengers could take its cars at the most convenient point 
on any street traversed by the electric lines in the one city, 
and be carried to a like convenient point in the other. 


That electricity can be operated successfully on main lines 
has now abundantly been se by the success of the: 


Nantasket Beach system. The conclusion to which the 
directors of the New York, New Haven and Hartford Rail- 
way have arrived at is: “That the experiment has demon- 
strated that power generated in the stationary plant and 
transmitted by electrical agency can be successfully used in 
the operation of a pre te railroad. The current expenses 
for fuel indicate that this result is economically obtained. 
Vower thus transmitted is capable of indefinite sub-division, 


TABLE II.—Strate or MASSACHUSETTS. 
VoLUME OF TRAFFIC. 


| Average 


| 

| tal -mi ‘otal round 

1888 134,478,319 23,244,767 | 3,220,578 | 42 
1889 148,189,403 24,259,491 | 3,446,769 43 
1890 164,873,846 26,516,937 3,764,816 | 44 
1891 | 176,090,189 27,670,166 | 3,958,455 44 
1892 194,171,942 29,678,036 | 4,168,458 47 
1893 213,552,009 34,507,282 | 4,481,171 48 
1894 | 220,464,099 36,722,978 | 4,662,786 47 
1895 259,794,308 43,655,560 5,179,234 50 


and is, therefore, most available for frequent car service.” 
Other reasons for the superiority of electricity for traction 
are given by the Railroad Commissioners in their report :— 

“ Electricity is clean, easily managed, and wonderfully 
flexible. Cars can be started and stopped quickly, can be 
run as close together as the —_ will permit, so that the full 
capacity of the track may be utilised, and can be run at 
greater speed than by horse-power, where such speed is 
admissible. 

“So in the case of elevated and underground railways, 
which are usually built only for urban or suburban service, 
electricity has many advantages over steam, and is undoubtedly 
on the whole the better motive power. 


III.—Srate or MASSACHUSETTS. 


PERCENTAGE OF OPERATING EXPENSES TO GROSS 
INCOME FROM OPERATION. 


Years. Percentage of 


expenses to income. 
| 
1888 81°07 
1889 78°40 
1890 74°80 
1891 76:13 
1892 71°74 
1893 69°26 
1894 69°51 
1895 68°93 


“The weight of opinion, if not the only opinion, among 
electrical experts, seems to be that overhead conduction is 
the only practicable method for surface roads. For elevated 
and underground railways, a third rail or a conduit may be 
used,” 


There is little doubt from the experience obtained in - 
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America that on lines such as our metropolitan system of and end of Inst year. The West End Street Railway Com- w 
tramways and underground railways, and such as the London _— pany, of Boston, the electrical installation in the " 
réseau of steam suburban lines, electricity will work wonders. world, paid 8 per cent. on preferred stock and 63 per cent. 4 
Where a steam railroad service resembles in general charac- | on commonstock. Table V. shows the enormous increase of . 
teristics that of a street railway, its conversion to the use of 

economical field for the use of electrical power is found where MASSACHUSETTS.—EMPLOYEES AND EQUIPMENT. 
a considerable volume of local and short distance travel is to 
be encountered, which justifies the ranning of numerous pas- _ Years. | Employees. | = Cars. ~g P 
senger trains at short and regular intervals in order that the 

load may be uniformly distributed over the line. | 2,588 | 
The cost of doubling and electrically equipping the Nan- 6,302 2942 . 
tasket Beach line which is 4°83 miles in length was £60,000. , 8,247 : 
The enormous traffic carried by the tramways of Massa- | aon ' 
chusetts is remarkable. 260 million passengers were carried | 8,070 4,040 ; : 
last year, which is equal to three times the total number of | 4,958 3,9U6 , 
passengers carried by the steam railroads of that State. as 4,436 4,706 : 
__ The average cost of its tramways per mile of track was, at : ; 

the end of last year, about £4,800 for construction, £2,100 _elettric traction in the last 8 years, and Table VI. shows the } 
for equipment, and £2,800 for land and buildings. Table IT. decrease in total running expenses, and the increase in net t 
is interesting as showing the volume of traffic carried andthe — earnings per car mile. A great number of these lines put in ¢ 
increase of passengers per trip for the last 8 years. their electrical plant at a time when this work was extremely ‘ 
Table III, shows that by the introduction of electricity the expensive, being practically in an experimental stage and , 
were forced to renew after only a short period of service, ‘ 


TaBLE VI.—MAssACHUSETTS. 
; . Gross AND Net EARNINGS FROM OPERATION PER Car 
Run. 


| Expense of running. Net earnings. 


On a total of 260 million passengers carried the number 

of accidents is remarkably small. The total number of 

injuries was 1,507, of which 25 only proved fatal. Of the | 
rsons injured, 898 were passengers and seven eventually 

ied. Most of the accidents were due to the carelessness of | 


TasLe VII.—Exprenses or Twin Crty Rapip TRaAnsit 
. Company IN Pence Per Car MILE. 


1893. 1895. 


Pence per Pence per 
car mile. car mile. 


Geneva Tramways. 


Average per mile owned. | Average per round trip. 


Maintenance of equipment . 
way and structure ... 
i mductors’ and motormen’s wages ... 
expenses to receipts has steadily andl agents’ 
, and that the dividend earning capacity has, of  wfiscellaneous car expense. 
course, also of steadily increased. Station expense, labour, &c. ... 
Fuel for cars and stations... 
TaBLE Electric lighting “supplies” ... 
Gross anD Net Earnincs FRoM OPERATION PER MILE Oil and waste for cars... ... 
Electric supplies for cars... | 
or Main Track OwNED, AND PER Rounp Trip Run. Stationery and printing for stations... 
Transfers and transfer supplies 
Strike, additional expense... 
Cost of maintaining power stations ... 
operation. earnings. earnings. running. and eee 


5 | 
5 | 
9 
2 


£ 
2,128 

2,108 1 

2,092 1 
2,059 
1,911 

76 

70718 5 | 749 7 
171514 5 773 8 


ROM ON 


11 | 
| 
8 
1 | 
0 | 
6 


CQO CORD 


1 
1 


1895 | 


No. of motor cars in 1895... 
Table 1V. shows the increase of earnings both gross and » trailer i» + 
net, and the decrease in operation expenses during the last Miles of track owned in1895 ... —... 
8 years. The dividend declared last year and paid on the emer in in getting on and off the cars, The number of 
J 


total capital expenditure was 5°76 per cent, computed on the aries to employees was 45, of which none were fatal, and 
mean amount of capital stock outstanding at the beginning © the number ofjinjuries to the general public was 564, of 


7 4 
1890 11:76 3°75 
| 672 ‘540 3°6 
“477 346 281 
2182 | 1933 | 1:30 
132 075 043 
"159 121 112 
377 +239 "215 
| oo | O10 
017-010 010 
018 015 016 
‘O11 010 “009 
015 016 014 
012 “003 
1:105 945 697 
091 *087 "066 
Contingent expenses ... «.. | 052, #073112 
| 1888 | 2,625 0 Interest. on bonds and 64 per cent. 
1889 | 2,689 9 certificates | 3454 
1890 2,793 0 Interest on floating debt | 134252 
4 Total ing ex carmile 6090 | 4748 4° 
1893 2,543 10 | — | — | —— 
2,457 6 Total expenditure per car mile 9814 | 9421 8321 
2,469 2 | 
. 
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which 18 were fatal. To put it in another way one person 
was injured for every 289,302 passengers carried, and one 
person was killed for every 37,113,472. The cars ran an. 
average of 77,402 miles per accident, and 2,425,308 miles 

r fatality ; or the total number of passengers carried in the 
Rate of Massachusetts, 155,231,506 were carried by the 
“West End” company, or nearly 60 per cent. of the whole 
number carried in the State. The State increase of 
passengers carried in 1895 over 1894 was 40,500,000, of 
which 18,200,000 fell to the share of the West End road. 

It is a mistake to suppose that by building an electric road 
anywhere and 4 x a fortune is sure to be made, but it is an 
unquestionable fact that by the introduction of electricity 
a very rapid growth in the volume of traffic takes place, and 
that a very remarkable reduction is made in the ratio of 
operating expenses to gross earnings. This is shown in the 

revious tables. There is now no longer any possibility of 
oubt that there is no known method of conveyance by 
which such large numbers of persons can be transported 
through the streets with so much convenience and safety to 
themselves and to the public at large, with so little noise, 
confusion, and dirt, and with so little obstruction and wear 
and tear on the streets, as by the electric trolley-wire system. 
425,292 passengers are carried daily on the street railways 
of Boston, which is equal to about 86 per cent. of the total 
lation of that city. 
able VII. is a remarkable instance of decrease in working 
expenses and increase in receipts, by the introduction of 
electrical traction on the overhead system. When this line 
was first laid down, the cable system had been decided upon, 
and, in fact, a great deal of the part had been ordered and 
urchased. President Lowry, of the Twin City Rapid 
Mransit Company, however, made ap his mind, after careful 
consideration, that the trolley system was the best. Nearly 
the whole cable plant was scrapped and the trolley plant put 
in, with the result shown in the above table. It will be 
seen that the total operating expenses, as well as the whole 
of the expenditure, have been steadily decreasing year by 
year, and that while in 1892 the receipts were 13°36 pence 
per car mile, in 1894 these had risen to 16°31 pence, and 
that the ratio of operating expenses to receipts, which in 
1892 was 61°28 per cent., had decreased in 1895 to 43°1 per 
cent., as shown in Table VIII. 
Table IX. gives the detailed working expenses per car mile 
of the Denver Consolidated Tramway Company. This is 


Taste VIII.—Twin City Rapip Transit Company. 
Sr. Paut-MINNEAPOLIS. 


Gross Earnings in 1892 per car mile ... 
1895 


. 13°36 pence. 


” 
Year. Ratio of operating expenses to receipts, 
1892 .. ove ++» 61°28 per cent. 
1893 .. 58°40 ,, 


STaTEMENT OF EXPENSES FOR 1895. 


Per Car Mile. 
Pence. 
Superintendence oe 047 
Wages, trainmen “ 2°632 
Car despatching oe 
Secret service ... coe 040 
Total 2°825 
Power House Expense. 
Pence, 
Engineers, foreman, and oilers 186 
Foel_... “759 
Water supply ... ee 000 
Machinery and boiler repairs ose oo 049 
Oil, grease, and waste 027 
repairs ove 014 
Total 1:094 
Car miles run ° 3,803,078 
carried 14,505,813 
Miles of track .. 29 
Total number of cars owned 296 


1X.—DENVER CoNSOLIDATED TRAMWAY COMPANY. 


Derarcep STaTEMENT OF EXPENSES FOR THE FiscaL YEAR 
Enpvine June 20rx, 1895. 


Maintenance of Way. 


Track repairs 
eee eee cos eee 14 
Track oilers... ove 042 
Overhead line repairs oe 056 
Track cleaning oss ‘017 
Total... «0262 
Maintenance of Cars. 
Pence 
Superintendence and clerks ... ove 022 
Car repairs... ove coe 
Armature and field repairs ... ‘321 
Electrical attachment repairs 056 
Gears and pinions _.... ove ose 055 
Oilers and wipers ose eos 032 
Car cleaning ... 035 
Car lighting... ose *260 
Oil, grease, and waste we 
Snow plough ... eee 
Total... 1217 
General Expense. 
Pence. 
Salaries son one ‘278 
Incidentals__... ons 013 
Insurance one ose 089 
Light and heat 022 
Office expense ... coe ose 014 
House expense 031 
Building repairs ove ove oe ove 010 
Stationery and printing 028 
Rent... vee vee eee ove ‘O11 
Telephone service... ove ove 020 
Wreck wagon and signal system... 009 
Legal expenses eee ons eos ove 067 
Advertising... ove “002 
Totals... ove 0°647 
Total expenses per car mile 6'845 pence. 


TasBLE X.—WEst Enp Street Raruway Company. 
Year 1895. Pence per Car Mile. 


For general ex ove ove 1°3390 
Maintenance of track ... ove wee 1:5600 
» buildings ... “1150 
» carand vehicles... 1 6308 
» horse equipment... 
» electric equipment ... 1°0595 
Road and snow expenses 3385 


Transportation expenses 60823 
Injuries and damages ... 


Miles of track owned ... 

Percentage of car mileage of lines still 4°85 ° 
operated by horses... eve eve 


Taste XI.—Giving Worxinc Expenses oF MontTrREAL 
Street Raiiway, 1895. 


Per car mile, 
2 69d. 


Lol 
“74 


508d. 
one of the cases in which the company has taken up their 
cable roads and replaced them by the trolley, the result being 
highly satisfactory. Table X. gives the operating expenses 
of the “* West End,” Company of Boston. It will be noted 
that these expenses are very high, but it must be borne in 
mind in this connection that the conditions of Boston are 
exceptional. In several parts of the town the streets fre- 
quently become flooded, and yet car service must not be 
interrupted. Besides this, the whole track has had to 
be entirely renewed, and a great part of this expenditure has 
been counted into working expenses. In addition to this, 
the West End road was the first line to be equipped entirely 
on the overhead system, and the first electrical equipment 
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had to be replaced entirely by more modern plant, nearly all 
of which expenses have Son charged to operating cost. It 
will be seen by looking at the table that maintenance of 
track and maintenance of electrical equipment are very high. 
Nearly all the car-bodies have also been entirely rebuilt, this 
expenditure being chiefly charged as maintenance. 

Table XI. gives the working expenses of the Montreal 
Electric Street Railway for 1895. 

Tables XII. and XIII. give some data of the Chicago 
Railway. Here again it will be observed how much the 


TasLe XIT.—Nortu Curcaco Rarway, 1895. 

1894, run by horses, ratio of operating expenses to receipts 54°33% 
1895 ,, ,, trolley, ” ” ” 48°71% 
Electric trolley line operating expenses in 1895, per car mile, 5°41d. 
Cable ” ” ” » » » » 615d. 
(same company) 


Taste XIIT.—Cuicaco Crry Raiiway, 1895. 


Passengers carried ... sae 88,806,461 
Earnings on capital stock ... «» 1441 per cent. 
Capital stock... ... £2,463,054 3 9 
Car mileage on cable lires ... 14,872,580 
» electric,, ... 5,526,760 
1894. 1895. 
Pence per car mile. 
Cable ... 4912 5 044 
Horse ... 12°509 15°049 
Mileage of cable lines 84 miles 
» electric ,, in: 
” ” horse ” eee of eee 9 ” 


had little occasion to study the effects of the self-induction 
or capacity of mains and similar factors, such as the form of 
electromotive force curve, which enter into problems dealin 
with polyphase transmission of power. Mains for alternating 
current distribution are either concentric or laid close 
together, so that their self-induction is unimportant. With 
the single exception of Deptford, the pressures employed, 
2,000 or 3,000 volts, are not high enough to cause com- 
plications from —. The practical attention of 
engineers in this country has therefore been devoted to other 
questions, such as insulation of mains, efficiency of trans- 
formers, and economy of station working. 

In some notes on the alternating current machinery of the 
General Electric Company, the Zlectrical World, N.Y., gives 
an interesting account of American practice in this direction. 
In view of the discussions which have taken place among u», 
without any definite conclusion, as to the running of alter- 
nators in parallel, the experience of the largest electrical firm 
in the world will be of some value. There appears to be no 
difficulty in running three-phasers in parallel, but the 
arrangements for synchronising are more complicated. As 
it is necessary to have all three phases in synchronism, the 
operator has to watch three banks of lamps instead of one, 
as would be the case in the common method of synchronising 
two single-phase alternators. Self-compounding appears to 
be sometimes employed, in which case it is necessary to con- 
nect the series field windings in parallel, as well as the main 
terminals of the machines. The preference appears to be for 
iron-clad armatures, with a moderate self-induction. Smooth 
core armatures are not found so good as iron-clad, as a small 


Taste XIV.—Workinc Expenses PENCE PER Car-MILE ror SEVERAL AMERICAN ELEcTRIC StREET 
FROM RAILROAD COMMISSIONER’S REPORT OF THE STATE OF CONNECTICUT, 1895. 


{ | 
| 


g a a | » 5 
os | 2 | | sa | | ees 
| | 
Central Rail Electric C | Pence. Pence. | Pence. Pence.' Pence. | Pence. Pence. Pence. | Pence. | Pence. | Pence. Pence. | Pence. |Per cent. Pence. 
allway an Om- | | | 
is | 10 04 197 | 258 | 35 | “79 713 4764 
mbury an el Street Rail- | | 

way Company... | 14 06. 06 | | -29 | 719, 478 
Hartford and W. Hartford Street | | | | | 

Railway Company 11 | 04 | 02 | 005/| | 1:32 | 215 ‘04 04 ‘31 | 87 | 685 | 475 
Meriden Electric Railroad 06 21 | 44 | 09 | 09 | 95 3°22! ‘35 os | | 
06 | 04 | 03 | | 02 | 09 | 05 | 200, ‘36 - 63 | 42 | 676 | 6°75 

ewhaven and Centervi treet | : 

Railway Company | 0056] 07 | 02 | 04 | | 04 | 8S 72 | 3-09 $2 «04. | 518 493 
New London Strert Railway Co..../ 32-28 | 06-005 | 204 245) | 80 47 | 586 | 726 
Norwalk Tramway Company... | ‘25 | ‘12 15 ‘07 04 159 238 ‘81 | 04 | ‘78 ‘68 | 687 | 632 
Canterbury Traction Company ...| ‘25 320 | 15 04 | 168 | 345 °20 03 | 35 | 29 | 609 7°08 

| | | 


ratio of the working expenses to receipts is decreased by the 
introduction of the trolley system. Particular attention is 
called to the fact that in the case of the North Chicago 
ange | Company, it costs more to work the cable section 
than the electric section per car mile. In the case of the 
Chicago City Railway, attention is called to the fact (Table 
XIII.) that whereas the expenses per car mile for cable and 
horse have risen, those of the electric lines have decreased. 

Table XIV. gives detailed working expenses of electric 
railways in the State of Connecticut, and it is taken from 
the Report of the Railroad Commissioners of that State 
which has just been published. 

(To be continued.) 


AMERICAN PRACTICE IN POLYPHASE 
TRANSMISSION. 


A VARIETY of reasons have prevented electrical engineers in 
this country from having any practical experience of the use 
of a pe alternating currents. The absence of any con- 
siderable falls of water, and the comparatively small demand 
for motors on central supply systems are perhaps the most 
important of these reasons. Hence it happens that we have 


difference in the excitation causes a large magnetising current 
to pass between the two machines. A machine with high 
self-induction is not suitable for running in parallel, as it 
will not allow sufficient synchronising current to pass. The 
best synchronous alternators, therefore, from a commercial 
standpoint, should have a moderate self-induction, that is, 
be of the iron-clad type, and have a comparatively small 
armature reaction. 1t appears, therefore, from practical 
experience that there is a golden mean between the excessive 
self-induction advocated by some engineers, and its total 
absence as considered most suitable by others. There is no 
doubt that early coreless armatures manufactured in this 
pone would not run satisfactorily in parallel, while later 
examples of this type of alternator will do so. On the other 
hand iron-clad armatures are now at work which will run 
well in parallel, and may be short-circuited without danger. 
We have not yet found out what the golden mean really is. 
No doubt the moment of inertia enters into the question as 
well as the self-induction, and provided the driving is 
—s steady any efficient alternators will run well in 
parallel. 

Another point considered by our contemporary is the 
question of the form of the electromotive force curve of an 
alternator. It has been found from practical tests that a 
difference of 10 per cent. may be produced in the core losses 
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of a transformer by particular forms of curves. The core 
Joss is leas with a flat topped wave of magnetisation, corres- 
nding to a pointed or saw-tooth form of E.M.F. curve. 
Some types of alternators constructed by the General 
Electric Co. have a noticeable triple harmonic superposed on 
the dominant wave of electromotive force. That is to say, 
E.M.F. rises from zero to a maximum, then falls toa 


—yalue 20 or 80 per cent. below the maximum, then again 


rises to the maximum and falls to zero. This is unobjection- 
able in some cases, but in the case of transmission of power 
to great distances, such as 100 miles, the effect of this triple 
harmonic would be to some extent the same as multiplying 
the frequency by 3. The resonant effect of the capacity of a 
line is proportional to the capacity and self-induction and to 
the square of the frequency. Hence in a long line with con- 
siderable capacity and self-induction it is important to obtain 
an E.M.F. curve as nearly as possible a true sine curve, and 
to avoid any complications which might be produced by 
ripples in the curve. 

There is one drawback to the polyphase distribution, viz. 
the possibility of unbalancing or having different loads on 


Fia. 1. 


the different circuits. If the load consists of polyphase 
motors alone, this unbalancing does not occur. If, however, 
there are lamps connected across the three pairs of lines, the 
load on one circuit may be greater than that on another. It 
is advisable, therefore, in this case to distribute lamps so that 
the load may be uniformly distributed between the three cir- 
cuits, For a district in which load 
lamps, the monocyclic system is per: referable toa three- 
say system. 44 the aed all the Toad is on the same cir- 


cuit, and this circuit is the only one on the machine, so that 


no unbalancing is possible. 
The power of a three-phaser may be measured by means of 
one wattmeter if the load is balanced in the three circuits, 


otherwise two or three wattmeters will be necessary. 


In order to understand how the output of a three-phaser is 
measured it will be necessary to know the relations between 
the electromotive force of the three circuits of the alternator 
and the difference of potential between the lines. 

In fig. 1, a, 6,¢ are the three circuits of the alternator, 

ving their inner ends connected together in what is known 
a8 the star or y grouping. The outer ends are connected 
one with each of the three lines or mains L,, Lo, L;. The 
Voltage, v, between the lines 1, and L; is evidently the sum 
or difference of the electromotive forces in the and 
A three-phase alternator, having three circuits each of 
3,333 volts, is termed a 10,000 volt machine, but the mean 
potential difference between any two points will not exceed 
10,000 + 4/3, or 5,775 volts. This can be readily proved 
a8 follows. 

In fig. 2 are shown the electromotive force curves, a, b, ¢, of 
the three cireuits of fig.1. The phase difference between 


each wave is one-third of a period or 120°. Thus a is 120° 


in advance of 3, and } is 120° in advance of c. To obtain 


the difference of potential, v, between ©, and 1, at any 
particular instant, £; has to be subtracted from £,. This is 
clear since if E, and E, are both positive, as for example, in a 
direction away from the common point of the three coils, 
a, b, and c, they act in opposite directions. If one is positive 
and from the common point, and the other negative and to 


the common point, they act in the same direction, and, 


accordingly, v is the difference of their instantaneous values. 
If E, = E sin Pt, 
then 
E; = E sin (Pt + 240°) = — Esin (Pt + 60°). 
Therefore 
F, — E; = Esin Pt + & sin (Pt + 60°). 


Now 
sin (Pt + 60°) = sin Pt cos 60° + cos Pt sin 60°, 


and 
cos 60° = 2 cos? 30° — 1, 


and 
sin 60° = 2 sin 30° cos 30°. 


Therefore 
E, — E; = Esin Pt — E sin Pt + 2 & cos 30° 


{sin Pt cos 30° + cos Pt sin 30°} 
= 2 Ecos 30° sin (Pt + 30°). 
But 
cos 30°= V3 +2, —E; = V 3Esin(Pt +30°) 


orv = V3 or V3 


If c = the current in each line, the power delivered to the 


line = c Vv watts = cE, + V3. 


The output of the alternator is the power delivered to the 
three lines, and is three times the power delivered to each 
line. The output is, therefore, 3 x cm, + V3 = 1°73 
x volts x amperes. An example is given of a 1,000-kw. 
three-phaser, with a power factor of 90 per cent. Its E.M.F. 
is 10,000 volts, the voltage between a pair of mains 5,775 
volts, the current in each line 64 amperes. Output = 3 


x 5,775 x 64 x *9 = 1,000 kw. 


A NEW TRANSMISSION DYNAMOMETER.* 


By S. W. ROBINSON, 
Professor of Mechanical Engineering, Ohio State University. 


In designing and equipping a machine shop, or, in fact, a 
manufacturing establishment of any kind, one of the first 


problems met with, as touching economy and efficiency, is 
the amount of power required to run the plant. In olden 
times, when the teeth of gear wheels were chipped and filed, 
and engine cylinders were bored by pushing a hand tool 
along a plank, this expense was either boldly guessed at, or 
roughly estimated according to the number of men employed, 
1 horse-power, for instance, being considered sufficient to 
drive a suitable number of machine tools to keep 10 men at 
work. In modern times, however, where every possible 


- leakage must be looked to with the greatest care, it is not 


only desirable, but absolutely essential to the welfare of the 


- concern, that an accurate knowledge should be had of the 


amount of power developed by the motor, and the amount 


: — to drive each machine. 


he only satisfactory method of ascertaining these quan- 
tities is by the use of some form of dynamometer—by which 
we mean an instrument or machine for measuring the power 
——s an engine or electromotor, or the amount of power 
consumed in driving a single machine or machinery plant. 
A dynamometer is primarily an instrument to measure the 
work done by an effort of some kind, the result being usually 
expressed in foot-pounds and given in a lump sum, as 
10,000, meaning ten thousand foot-pounds; as in the case 


- of the integrating dynamometer. But more frequently the 


result is a diagram area as by the recording dynamometer, 


.* The Digest of Physical Tests and Laboratory Practice, Pa. 
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which area, when measured by duly considering the 
co-ordinates and determining the area, represents the foot- 
pounds. Thus the steam engine indicator is, in one sense, 
a recording dynamometer, because the pressure ordinates of 
the indicator diagram, multiplied by the stroke abscissz, 
gives an area which represents the foot-pounds of work 
performed by the engine for the corresponding stroke of that 
engine. 

Sometimes the pressure of force ordinates only are indi- 
cated by the instrument, the space ordinates, or abscisse, 
being determined by some other means than by the so-called 
dynamometer. Thus the work done in drawing a plough 

ong a furrow may be measured hy observing at frequent 

ual intervals a spring dynamometer applied between the 
souk and whiffletree, while the distance, or space 
over by the plough at the same time, is measured by a ta 
line or similar means. Then, multiplying the mean tractile 
force, in pounds, given by the spring dynamometer, by the 
space in feet, will give the foot-pounds of work which was 
required for turning the furrow by the plough and team, the 
entire work, friction and all, being measured. An ordinary 
spring balance for weighing may thus be used for a dyna- 
mometer, from which it would seem that this instrument is 
named according to the service required of it, as spring 
balance, dynamometer, &c. Dynamometers are divided into 
two classes, viz., absorption dynamometers and transmission 
dynamometers ; the former being ially adapted to the 
measurement of the power develoved by motors, by absorbing 
or neutralising it, usually by friction, but not applicable for 
measuring the power required to drive a lathe or grinding 


Fria. 1. 


mill; while the second, or transmission dynamometer, is 
especially ada for determining the amount of power 
D to drive a machine by measuring it while being 
transmitted to the machine. The transmission dynamometer 
may, however, be used also for ascertaining the power of 
motors, the instrument being applied near the motor and 
transmitting all its power. 

According to Morin, the sensibility of a dynamometer 
should be proportional to the intensity of effects:to be mea- 
sured, and shonld not be liable to alterations by use. The 
indications ur flexures should be obtained by methods inde- 
pendent of the attendance, fancies, or prepossessions of the 
observer, and should consequently be Sambdied by the in- 
strument itself, by means of tracings, or material results, 
remaining after the experiments. The observer should be 
able to ascertain the effort exerted at each point of the path 
described by the point of application of the effort, or, in 
certain cases, at each instant in the period of observations. 
If the experiment from its nature must be continued a long 
time, the apparatus should be such as can easily i 
the total quantity of work expended by the motor. 

To meet these conditions, various instruments have been 
designed by Morin, Webber, Briggs, Tatham, Brackett, 
Hartig, and others, all of which are sufficiently accurate for 
all practical . But, in addition to possessing accu- 
racy, and the other qualifications already mentioned, a 


dynamometer should be simple in construction, light for 
transportation, quick in adaptation, easy to read, and the 
results such as can be rapidly converted into the horse-power 
transmitted, and, above all, the machine sufficiently cheap to 
be within reach of 9 | manufacturer. 

To this end, after a fruitless search in the market for g 
truly desirable instrument, the transmission dynamometer, 
illustrated in fig. 1, was designed and built by the writer for 
the testing laboratory of the Ohio State University, where it 
has done admirable service. This machine consists essen. 
tially of a supporting frame, or pedestal, a T-shaped arm 
carrying the driving mechanism, and a graduated scale or 
weighing apparatus. 

‘o use the instrument it is made fast to the floor with the 
pulleys under or to one side, but in the plane of the belt 
which drives the machine, the power to drive which is to be 
measured. Then with the machine set as shown in the illus- 
tration, the Jower pulley of the dynamometer is connected 
with the machine, while a second belt connects the pulley on 
the instrument with the pulley on the power shaft. This 
arrangement of pulleys enables the observer to connect his 
instrument without moving either the machine to be measured, 
or the driver on the main line. 

The two pulleys of the instrument are mounted on a strong 
cross-tree bar, so that they both overhang and can be swung 
around to any position. This overhang and swing makes it 
convenient to put either belt on or off without unlacing, and 
to swing the pulleys either way for tightening or loosening 
both belts. We may say, a8 a rule, both belts, for in setting 
the instrument up we can so set it, both as to location on the 
floor and position of cross-tree bearing, that by swinging 
the cross-tree one way we tighten both, or the other way 
loosen both belts. This movement of the cross-tree is made 
possible, and even convenient, by the cylinder and flange 

connection to the head of the column, the latter having 
screws and slots covering the full circle, so that the cross-tree 
may be set free to turn, and again made fast in any desired 
position. Thus the two pulleys may be swung about to any 

ition in the whole circle to suit the particular location in 
one In swinging the pulleys and cross-tree thus, the set 
screw, making fast the poise bar, should be slackened and 
again tightened when the desired position is found. Thus 
the driving belt may come down from above, from the one 
side, or from below to its proper pulley on the short arm of 
the cross-tree ; while the pulley on the longer arm is to be 
connected to the machine to be measured, the cross-tree being 
first set, if desired, so that both belts are loosened or 
tightened simultaneously, due regard being paid to the poise- 
bar set screw. 

Sometimes it may be desired to slacken up for conveniently 
laying off the belts, as well as to tighten them. This feature 
of perfect adaptation for tightening or loosening the belts 
has been found a most useful one in practice with this 
dynamometer, as the belts can always be given the necessary 
tightness without going beyond the most suitable conditions. 

The pulleys have each a gear on the end of the hub, both 
of which mesh into a smaller gear between, the latter being 
supported on a pin made fast as a crank pin in the arm from 
a shaft which passes through the centre of the hub of the 
cross-tree in the head of the main column. To the opposite 
end of this shaft the poise bar is made fast by a set screw in 
a boss to which the poise bar is secured. Thus when the 
small intermediate gear is thrust to the mee “4 the _ 

by the large gears, the poise bar is correspondingly moved. 
will now | be that as work is trans- 

mitted from one pulley to the other through the intermediate 
gear on the crank pin, the latter will be thrust to one side 
with a force proportioned to the effort transmitted, and that 
the same will tend to tip the poise bar, to prevent which 
weights are applied. It is plain that the equilibrating 
weights on the poise bar of a duly calibrated instrument, 
together with speed, &c., furnish data for calculation of the 
work being transmitted. 

The poise bar is graduated, and has a sliding weight, 
called poise weight, to move from one end to the other, and 
the graduations count from 0, at the middle, to 10 at either 
end. At bar is a pin, to 
suspended a rod and foot plate, or pan, may carry 
pe hts of 5 Ibs. each. Every weight is marked “5 lbs. 
= 100 tt. Ibs. per rev. as shifted from pan to pan.” — 

In starting an experiment, the 14 weights, or less if pre- 
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ferred, may-be-equally divided between the opposite ends of 
the poise bar, an the poise weight may be in the middle of 
the poise bar, when the latter is in equilibrium, or balanced. 
Now the poise weight is moved out more and more on the 
poise bar, till the end is reached, if not sooner equipoised by 
the work being transmitted. Then the poise weight is 
prought back to the centre, and one 5-lb. weight at the same 
time moved over from one — pan to the other, the same 
making @ difference of 10 Ibs., and just equal to the 10 of 
the poise weight moved from end to centre. Then the poise 
weight is moved out more and more again till the end figure, 
10, is again reached, if not sooner equilibrated, when it is 
in moved back, and another 5-lb. weight moved over, and 
soon. Finally an equilibrium is found as between the poise 
par at one end, and the gears at the other end of the crank 
shaft. Then a count of the weight will tell the number of 
ds that acted to turn the poise bar; the poise weight 
ing perhaps at six, and the 5-lb. weights perhaps adding up 
to 30, as if three weights were moved over from one side to 
the other. It is to be observed that each 5-lb. weight moved 
over counts 10 in the equipoise, as by taking five off of one 
side, and putting it on the other, making 10 in effect. 
The three weights moved over then count 30 lbs., and the 
ise weight counts 6 lbs., making 36 lbs. in all. The work 
is therefore 360 foot-pounds per revolu- 


ing has been carried out on 5 ampere circuits controlled 
by double-pole fuses. Motors are used for driving the 
ventilator fans in the building. The illustrations show the 
design of the electric light fittings, which have been used 
in the council chamber. They are of very beautiful 
—— and the lighting Renghet the building is most 
excellent, 


BUSINESS NOTICES, &c, 


Bankruptcy Proceedings.—A deed of assignment for 
the benefit of creditors has been executed by Charles Alfred Fletcher, 
electrician, Ashton-under-Lyne, and 15, Mount Pleasant Square, 
Salford, under which Mr. Frederick Womersley, chartered accountant, 
Manchester, is trustee. The unsecured liabilities are returned at 
£1,581, and the assets, after deducting the claims of preferential 
creditors payable in full, are returned at £472, 


Dissolution of Partnership.—Messrs. Patterson and 
Harford (H. Patterson and G. J. ord), electricians, of 49, Moor- 
fields, Liverpool, have dissolved partnership. Mr. Patterson will 
continue the business under the old title, and will also attend to 
debts. 


LicHTING or SraFFORDSHIRE County Counci BuILpINGs. 


tion, the number of pounds being multiplied by 10, to give 
the foot-pounds per revolution. 

Another way to count is to keep track of the number of 
weights moved over, each counting 100 foot-pounds. Then 
the three weights and the six on the poise bar make in effect 
36 weights, or 860 foot-pounds per revolution. 

The tables are added to illustrate the calibration and the 
reduction of observations made with the instrument. 

(To be continued.) 


ELECTRIC LIGHTING OF STAFFORD 
COUNTY COUNCIL BUILDINGS. 


Tae new County Council Buildings at Stafford, which have 
Just been completed, and have been built under the direction 
and to the plans of Mr. H. T. Hare, of York Buildings, 
Adelphi, W.C., have been completely fitted with electric 
light. All the work has been done to the plans and specifi- 
cations of Mesers. Kincaid, Waller and Manville, ant the 
— for the work were Messrs. W. 0. Rooper, of 
“ialford. There are about 366 lamps installed in the build- 
8. The supply of current is taken from the Corporation 
electricity mains, The wiring throughout the build- 


Change of Address.—The Midland Electric Company 
has removed to larger and more convenient premises at No. 270 
Broad Street, Birmingham. 


Electric Lighting Engines.—Messrs. Pollit & Wigzell, 
Limited, of Sowerby Bridge, are giving considerable attention to 
engines for use at electric lighting works. In addition to a number 
of engines sent abroad (including one of 120 I.H.P. for Messrs. Fox 
Bros. & Co., of Wellington) for this p , they have also supplied 
for home use four engines of 1,100 I.H.P. collective, for the Helifax 
Borough Council, already described in the Erzcrrican Review, one 
engine of 70 I.H.P. for Messrs. Merrall & Sons, Limited, of Haworth, 
two of -400 I.H.P. collective for Victoria Station, London. 


Marson & Co. v. Jarvis.—In the Leicester County Court, 


on 12th inst., Mr. D. J. Jarvis, builder, was sued by Messrs. Marson . 


and Co., ironmongers and electrical engineers for £3 9s. 8d. for work 
done and electric fittings supplied in December, 1893. Judgment was 
given for the plaintiff. 


Trade Mark Case.—In the Court of Appeal on Monday, 
before Lords Justices Lindley, Lopes, and Kay, judgment was given 
in the matter of J. F. Clarke’s trade mark, No. 206,870, on the 
appeal of Julius Sax & Co., Limited, from an order of Mr. Justice 
North, who had refused to direct the expunging of the trade mark 
ground was new and origi The trade mark 

erence to a r p shade for shop purposes, as applied 
to the electric light. Their Lordships held that the design in ques- 
tion was nothing more nor less than an old and well known lam 
shade — to the electric light, and they allowed the appeal wi 
costs, directions as to rectification of the register. 


The Yost Typousteer-— This typewriter has just been 
m 


awarded a gold at the Manchester Building Trades Exhibition. 
This makes the eleventh gold medal won by this machine. 
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Electrical Wares Exported. 


Weerx Enpina May 87x, 1895. | Weex May 87x, 1896. 
£ 8. 
Adelaide 16 Adelaide... 120 0 
Alexandria, Telephones 61 Amsterdam _... 230 0 
Algoa Bay ... 51 Teleg. apps. 37 0 
Bombay... 0. | Bombay ... =e 
Telph. matl. 141 Brisbane... ... 
Brussels... ... 1,082 | Buenos Ayres ... ... 547 0 
Buenos Ayres ... 0 .matl 63 0 
East London ... -. 1,755 0 | Copen .Teleg. cable 1,771 0 
» Teleg.cable 180 0 owe ae. 
Gothenburg... 25 O | Durban ... 
TO 82 Hast London...  ...1,497 0 
Hong Kong... 29 Flushing. Teleg. material 40 0 
Lisbon ... 91 Grenada. h. matl. 37 0 
Madras ... ges 0 
Madrid .. OF »  Teleg. material 470 0 
Marseilles 61 0} HongKong ... 0 

t. Lucia + 17 O | Passages... 
Sydney... .. 952 Paris... 643 0 
Stockholm... 19 O| Port Elizabeth ... 133 0 
Wellington _... 144 0 Rockhampton ... oo 
“ Teleg.matl. 196 0 | Rotterdam. Teleg. wire 28 0 
Yokohama, Telephones 84 Rosario ... 
St. Petersburg... ... 150 0 
Total £5,521 0 das ove 0 
ingapore eee 6 0 
33 0 
Stcckholm. Teleg. wire 12 0 
Sydney ... 0 

ellington 

ss Teleg. matl. 229 0 
Yoko! 0 
Teleg. matl. 70 0 
Total £8,970 0 

Foreign Goods Transhipped. 
8. «a. 
Madrid ... ave 80 Brisbane... 983 © 
Buenos Ayres ... « 


ELECTRIC LIGHTING NOTES. 


Aberdeen.—In addition to the £7,500, mentioned. last 
week, to be spent on extensions, the Council has resolved tc lay mains 
round Golden Square at a cost of £300, and in George Street -at an 
expense of £280. No action is to be taken at present regarding ex- 
tensions to the West End of the city and the bour District. 


Acton,—Mr. Cohen has offered the Council his electric 
lighting plant for £2,600. 


Ayr.—Mr. Hammond reports that, speaking generally of 
the tests of the electric lighting plant, he regarded them as lo 
satisfactory. During the five days of the test one or two mishaps 
occurred, but these were of small importance. Sir William Arrol 
has lodged an application for the electric light for bis residence, Lea- 
fi.ld. The Council has resolved to extend the cable. The Council 
have obtained authority from the oe Scotland to borrow 
additional £5,000 in connection with the electric light. The sum now 
authorised is £25,000. 


_ Bangor.—The Board of Trade has informed the City 
Council that, after considering the report of the inspector, and takin 
all the circumstances of the case into consideration, they did not fee 
justified in granting the license applied for by the Council for light- 
ing the town with electricity. Councillor Richard Davies remarked 
that he did not consider that letter from the Board of Trade as the 
deathblow of the electric lighting scheme. The electric lighting 
scheme was not dead and buried because the Board of Trade had re- 
fused to grant the exceptional powers applied for. 
Mr. Duce, C.E., representing the Manchester Edison-Swan Com- 
ny, has given notice of the intention of that company to apply to 

— for a provisional order to supply electric energy in the 
wn. 


_ Bath.—As we have several times remarked, the electric 
lighting affairs of the City of Bath, as administered by the Bath 
Electric Lighting Company, have not been as happy as might have 
been desired. At one time the gas shareholder element was very 
strong on the local body, and the company had to fight against con- 
siderable difficulties. A has now come over matters, however, 
for after having received — from Mr. Robert Hammond on the 
advisability of purchasing the undertaking, then going before the 
Board of and afterwards getting an independent report from 


- engineer at a salary of £100 per annum. 


Prof. Kennedy, the City Council, on 7th inst., resolved to purchaes 
the entire undertaking at the valuation set upon it by Prof. Kennedy, 
ie., £22,733, and £1,800 for some land. Mr. Hammond’s valuation 
was £16,000, the company’s own estimate being £45,000. Mr. Metzger, 
the able engineer and manager of the company, will doubtless find it 
easier to make the concern a success as a municipal undertaking. 4 
further interview with the Board of Trade took age on 11th inst, 
when Mr. Morse represented the company, and Mr. Hammond the 
Corporation. Sir Courtenay Boyle gave his decision in favour of the 
Corporation, which means that Prof. Kennedy’s valuation for pur. 
chase will be accepted, with the exception of a sum of £1,945 for the 
arc lighting. 

Belfast.—Mcssrs. Wm. Coates & Son, of Fountain Street, 
have secured the contract fora complete electric installation for the 
New Mater Infirmorum Hospital to the specification of their engi. 
neer, Mr. E. 8S. Dashwood. The plant will consist of two direct 
coupled steam dynamos, a battery capable of supplying 250 16-CP, 
lamps for 6 hours; also 400 incandescent lamps, and motors for 
driving the laundry machinery. Mr. Dashwood has in hand for 
his firm, amongst other work, a line of telephones from Lisburn to 
Lough Neagh, a distance of 17 miles; also a plant for John Preston 
and (>.’s bleach works at Doagh for electrolysis and lighting, in. 
cluding a 500-light dynamo. 

Bolton.—The Corporation want an assistant electrical 


Bury.—The electric light works will be oe supply 
the district in the autumn. A phlet is to be issued bringing the 
a of the electric light before the public; 6d. per unit is to 

charge 


Cardiff.—The whole of the electric lighting in connec. 
tion with the Cardiff Exhibition has been carried out by Messrs. 
Strode & Co. There is a separate plant. They have — some 
very artistic fittings for the Ladies’ Club and Shakspeare’s House, and 
wrought-iron lanterns in old Cardiff. 


Colchester.—The Electric Light Committee have recon- 
mended the Council to accept Mr. A. T. Osborne’s offer to sell for 
£500 a piece of land in Stanwell Street for the purpose of an electric 
light station. The plan of the district proposed to be lighted has 
been prepared, and tenders have been invited from the Brush Con- 

y, Messrs. Christy Bros., Electric Construction Company, Messrs. 
jiemens Bros., Messrs. J. Fowler & Co., and Messrs. Parsons & Co. 


Dundee.—The electricity rental for the year ended 
April 30th amounted to £4,882 2s. 10d., this showing an increase of 
£1,206 17s. 6d., when compared with the previous year. The gas rental 
also shows an increase of £2,599. 

An extra battery of accumulators is required at the centml 
station which will cost £832 10s. The matter is to come befor 
the Council. 

The Police Committee last week considered the lighting of certain 
dwelling houses at the Central Police Station by electricity. A meter 
is to be put in for each of the houses, and the lighting is to be r- 
ported upon after it has been in use for a reasonable time. 


Ealing.—St. Andrew’s Presbyterian Church is now lighted 
electrically. The orders now total 7,175 8-C.P. lamps, and of these 
6,036 have been connected. 


Edinburgh.—The Canongate Kilwinning (No. 2) Lodge 
held a special meeting the other day to celebrate the introduction of 
electric light into the Lodge room. The ceremony having been per 
formed, Brother J. R. Burgess lectured on “Old Lights and New, 
and referred also to electric cooking, Rintgen rays, &c. 


Exeter.—The Electric Lighting Committee of the City 
Council have intimated to the committee cf the Devon and Exeter 
Hospital that, on the electric works coming into their hands on June 
30th, they will be prepared to take the steps necessary to supply the 
light for the whole 24 hours, and on special terme to large consumers. 

The Town Clerk has, by direction of the Council, served formal 
notice on the Exeter Electric Light Company, requiring them to el 
to the Council the undertaking at the agreed price of £7,500, the sale 
to be completed on June 30th next. The Council will pay the cou 
pany the sum of £299 19s. 10d. for such extra plant purchased after 
the date of Dr. Fleming’s inspection, the company to maintain the 
works and undertaking in full efficiency as a going concern up to the 
date of the completion of the purchase. 


n £30,000 
in lay 
down the average plant and mains complete for 4 provinsadisa 
to enable the new plant to be accommodated in the most convenies! 


current year. Two units of generati 
output (probably of the fly-wheel ren | ri 
are to be provided, and these will raise the installed ca, Mt 
500 kilowatts, the present figure, to 1,100 kilowatts. From * 
Lambert’s statements at the Vestry meeting, we learn that ! 
equivalent of 7,500 8-C.P. lamps are now connected to t , 
and some 20 or 30 customers are awaiting connection as 5000 
supply can be given them. When it is men that supply 
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ae Islington Extensions.—The Islington Vestry, at theit 
ey meeting on the 6th inst., decided to give effect to the recommends 
4 tions of the Electric Lighting Committee and to extend the ~~ 
4 rating station, to lay down additional plant, and to add pe 
oe: position. It is intended to put in four Lancashire boilers of "rT 
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begun so recently as January S3ist, and the station opened on 
March 4th, our readers can judge of the remarkable success that now 
attends the inauguration of electricity supply undertakings, and 
of this one, perhaps, in particular. The conduits, mains, and 
public lighting, are to be carried from the “ Nag’s Head,” at the 
corner of Seven Sisters Road and Holloway Road, to the boundary 
of the parish at the Highgate Archway, and from one end of the 
Caledonian Road at Holloway Road to the other at King’s Cross, 
while it has not yet been definitely decided whether work in Essex 
Road and Camden Road is to be proceeded with, or to be left over 
forthe present. Several of the speakers referred to the electric light as 
a “grand light,” and wanted to know when all the main roads of this 
extensive parish would be dealt with. Mr. Albert Gay, the Vestry’s 
electrical engineer, has evidently succeeded, in the short space of 
three months, in satisfying the public and their representatives that 
the supply of electricity in Islington is a good thing, and one that 
must very shortly prove a commercial success as well as a technical 
one. Whén the works were well advanced, a canvasser was engaged 
to rouse the tradespeople and residents in the compulsory area to a 
proper appreciation of the advantages of electricity supply, and the 
result'shows how far-seeing the policy was. The gist of Mr. Gay’s 
report as to extensions was given in our last issue. 


Llandrindod Wells.—Yet another discussion re electric 
lighting, and yet another change regarding the contract. Messrs. 
Jevon's contract, as already stated, was cancelled, and Mr. Davies 
was favoured with the order. Now, however, the Council has re- 
solved, for some reason or another, to ask Mr. Edward Davies not to 
with the electric lighting of the street lamps at present. If 

Council manages all its business in this excellent manner, what a 
happy place Llandrindod Wells must be. 


London.—On account of the heavy cost (£70,000), a 
committee of the St. George’s Vestry recommended that a combined 
electric light and refuse destructor scheme be not adopted. The 
committee, however, suggested that when the lighting of Piccadilly, 
which has been decided upon by the St. James’s Vestry has been 
carried out, that the lighting by electricity shall be extended from 
St. James’s Street to Knightsbridge at an annual cost of £1,230, by 
way of ee. When this proposal came before the St. George’s 
Vestry, voting for and against was equal, therefore the matter 
stands deferred. 


London County Counci].—At the usual weekly meeting 
on Tuesday, it was decided on the recommendation of the Finance 
Committee to lend the Vestry of St. Pancras £15,300 at £2 17s. 6d. 

cent. for 42 years, in connection with the electric light station in 
ing’s Road. This sum forms part of the loan of £75,000 applied 
for in July last year, when the Council resolved to advance £30,000 
for electric lighting, and £26,100 for the refuse destructor. In 
deciding to grant the loan of £15,300, the Council pointed out to the 
Vestry that as the latter had elected to spread the whole of the initial 
cost over a period of 42 years, the Council would decline to sanction 
the raising of any loan to replace plant and machinery during the 
eurrency of the loan; and that all renewals during that period must 
be provided out of a sinking fund or from maintenance account. 
—A report was brought up by the Bridges Committee recommending 
that powers should be obtained for the construction of a foot pas- 
senger tunnel under the Thames between Greenwich and Millwall, to 
be lighted by electricity, and pipes to be laid below the tunnel for 
the accommodation of telephone conductors, &. The Com- 
mittee pointed out that electricity should not only be used 
for lighting, but also for operating the ventilating and pump- 
ing*machinery. The Committee stated that as the cost of the 
installation and up-keep of an electric plant for such a com- 
— small amount of work would be expensive, they 
ad received sm eg from the London Electric Supply Corpora- 
tion to lay a cable from the nearest point of the company’s mains to 
the south end of the proposed subway for about £1,000, which would 
in the first instance be P gen for by the Council, and to supply the 
current at the rate of per Board of Trade unit. The Committee 
had reason to believe that the Corporation would be willing to enter 
into an agreement to return the £1,000 within five years, or in a 
shorter time if it were found that private customers in any number 
took current from the main. The Committee considered this pro- 
posal to be satisfactory, and to show a great economy over the result 
which would be obtained by putting down a special installation. At 
the request of the chairman of the Committee, the Council decided 
to postpone the consideration of this scheme until next week. 


«. Mnchester.—It is interesting to note that in addition to 
, t u electric lighting extensions, the Ci 
Council are spending £250'000 on the § ad 


Mar Lodge.—The new residence of the Duke of Fife, 
which is being erected at Braemar, is also being fitted throughout 
with an electric light installation. The Falls of Corriemulzie are to 
be utilised for the motive power. A reservoir will be formed, whence 
the water will run through 12-inch pipes to a turbine at the bottom 
of the ravine. This wheel will drive the dynamo and generate the 
current, which will then be carried across the Dee on overhead wires 
to the new residence, adjoining Old Mar Lodge on the north side of 

river. The water will give 50 horse-power, which will suffice 
not only for lighting, but also for heating, and probably culinary 


Merthyr.—The Board of Trade has informed the District 
Council of its intention to grant Mr. J. C. Howell a provisional order, 


to the arn of supply being reduced from to half mile 


of the centre of the town. Council has approved of the re- 


Much Woolton.—The Board of Trade, communicating 
with the Council with reference to the inquiry recently held at 
Garston by Major Cardew, R.E., into the application of the Liverpool 
District Electric Sapply Company for power to supply electricity in 
Garston, Allerton, Much Woolton, &c., stated that they had received 
the report of Major Cardew, who recommended that the maximum 
_ of 10d. per unit be allowed in Much Woolton, with the inser- 

on of a clause providing for the revision of the charges at the expi- 
ration of three years by the Board of Trade upon the application of 
the Much Woolton Council. The District Council decided to approve 
the granting of the order. 


Oldham.—At the last Council meeting, the reeommenda- 
tion of Prof. Kennedy that, for the supply of the required dynamos, 
tenders would only be considered from those firms who had already 
manufactured plant of about the size required, was referred to. The 
Council, after discussion, resolved to omit this qualification. 


Paddington.—Regarding the application of the Vestry 
Electric Light Committee to the Metropolitan Electric Supply Com- 
pany for a reduction in the charge per unit, a reply has now been 
received, notifying certain reductions from Lady Day last. 


Paisley.—A deputation from the Town Commissioners 
visited Belfast electric lighting station on 8th inst. 


Peterborough.—The Local Government Board Inquiry 
regarding the Town Council’s application for a £20,000 electric 
lighting loan, was held on 7th inst. by Mr. R. H. Bicknell. Prof. 
Fieming explained the scheme, and there was opposition by the rate- 
payers, who thought the works would not pay, but who were yet of 
opinion that the proposed area was far too small. 


Portsmouth,—A reduction in the charge for electricity 
will, it is expected, be made next year, and in view of the growing 
demand for current, additional machinery will have to be provided. 
The outlook is most satisfactory. 

There has been a slight disturbance among some of the stokers at 
the electric light station, and two have been dismissed in con- 
sequence. 


Shoreditch.—-The Electric Lighting Committee of the 
Shoreditch Vestry have reported, according to the Contract Journal, 
that the Vestry’s electrical engineers had reported upon the tenders 
for machinery, and the report had been carefully considered in detail. 
The tenders for Section A included the engines, generators, and other 
plant required within the generating station. Nine firms tendered, 
and the committee recommended the Vestry to accept the tender of 
the Electric Construction Company for Brush engines at the price of 
£12,079, subject to guarantees, the contractors to replace at their cost 
the Brush engines in the event of the same not working to the satis- 
faction of the engineers with Willans engines, at an extra cost to the 
Vestry of £2,800, being the price of these engines over the price of 
the Brush engines. Eventually the Vestry decided to have the 
Willans engines. It was then moved that the contract for Section B 
should be given to Crompton & Co. An amendment was moved thet 
the contract go to the Electric Construction Company, whose price was 
only £18 more than (‘rompton’s. The amendment was carried. The 
Electric Lighting Committee also reported that they had received 
six tenders for Section B (steam and exhaust pipes, boilers, pumps, 
and cast-iron work). The committee recommended the Vestry to 
accept the tender of the Thames Ironworks Company at £4,500. 
This was agreed to. For Section ( (motor transformers required for 
the sub-stations) the committee received 13 tenders, the highest 
amounting to £6,288, and the lowest, that of the Electric Construction 
Company, to £2,890. The tender of the latter was accepted. Ten 
tenders were received for Section D (the accumulator battery), and 
it was decided to accept that of Messrs. Pritchetts & Gold at £610. 
The highest tender amounted to £1,150. 

The bricklayers’ labourers’ strike has stopped the work on the elec- 
tric light buildings and shaft. It is to be hoped the strike will 
not be of long duration, for though the Council can better afford 
to wait for its electric lighting installation than the workmen 
to do without wages, it would be very undesirable to have the work 
delayed so long as to prevent the station being completed by next 
winter. 


Simla.—An Indian contemporary says that Messrs. John 
King & Co., engineers, of Calcutta, have sent up a representative to 
Simla with a proposal to the municipality to light the Mall with elec- 
tricity. The scheme includes supplying the light to private and 
business houses within 200 feet of the Mall. 


Sunderland.—The Electric Light Committee recom- 
mends the Corporation to reduce the charge per unit from 6d. to 5d. 


Swansea.—Mr. J. C. Howell has written to the Town 
Clerk regarding the Council's rejection of his offer re the electric 
lighting order, expressing an per He concludes his letter 
as follows:—“I am extremely anxious that any electric lighting 
scheme contemplated in Swansea should be a complete success, but I 
have not the slightest hesitation in stating as an expert that, if your 
scheme as foreshadowed in the Press be carried out, it will be neces- 
sary for you to make a 2d. rate on your ratepayers to enable you to 
meet the deficiencies, and this rate will have to be enforced for some 
years.” 


Woburn Sands,—It is stated that an electric lighting 
firm is busy just now among local tradesmen, to see what support 
they would get in the event of laying down an electric light instal- 
lation. Gas is 5s. per 1,000, and the idea of electric lighting is said 
to be received favourably. 
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Walsall.—aAs in the case of quite a number of municipal 
electric light undertakings, Walsall finds it will be necessary to 
extend the electric lighting plant before next winter. 


Wells,—A councillor was to move the other day that Dr. 
Hopkinson be at once instructed to p plans and specification 
of an installation of the electric light, but the motion fell through 
for want of aseconder. Surely there is more than one councillor in 
favour of immediate action in the matter of electric lighting. Mr. 
Tate should have another try to secure a seconder, if for no other 
purpose than to get a vote taken. 


- Yarmouth.—The surveyor reports that during April 
£145 16s. 8d. was received for the electric light, being £16 5s. 6d. in 
excess of the cost of production; but the repayment of capital, 
interest, rates, and insurance require £100 per month. Since the last 
meeting eight more customers had been obtained for 388 lamps, the 
total number now being 168 customers, using 7,991 lamps. 


York.—There is a movement on foot here among certain 
parishioners in St. Michael, Spurriergate, to prevent the electric light 
matter going any further. The churchwardens and overseers of the 
various York parishes held a meeting the other day, and, after dis- 
cussion, resolved unanimously t “this meeting objects to the 
electric lighting scheme being undertaken by the Corporation.” A 
deputation is to meet the Lord Mayor, with a request to call a meeting 
of ratepayers to consider the question before any more money is 
F ge It is to be hoped the York Councillors have the interests of 

e city at heart more than these opponents have, and that they will 
not allow the opinions of a ratepayers’ meeting to unduly influence 
them. We think ratepayers’ meetings, as a rule, cannot be considered 
a true index to the public opinion ; they are too often “ packed ” with 
the opponents and of their friends whom they have whipped up. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


An Electric Railway at Cardiff Exhibition.—An 
additional attraction is being provided by the concessionaires at the 
Cardiff Exhibition in the nature of a circular electric railway. The 
rails and cars have arrived, and the track has been laid down in 
proximity to the cycle track. 

Baker Street and Waterloo aeiway Bill.—This 
Bill was considered, and ordered for third reading, in the Commons 
the other day. 


Bolton and Electric Tramways.—The recommenda- 
tion of a joint committee of the Gas and Streets Committees of the 
Town Council for the introduction of electric traction on the local 
tramways has been approved of by the Corporation, but a difficulty 
has arisen with the lessees of the lines in regard to the proposed in- 
troduction of the new motive power. The lessees, who use horse traction, 
holda lease of the local and suburban tramway lines, which does not 
expire for some time, and, from all accounts, are not disposed to 
accede to the wishes of the Corporation. A conference between the 
took place on so that the 

may prepare a statement showing cost orse haulage as 
against electric traction. 

Bury and Electric Tramways.—The chairman of the 
Electric Light Committee has now been added to the deputation 
which is = the cost at which electric 

wer cou supplied by lectric Ligh Committee 
overhead electric traction. 


Dover Electric Tramways.—The agpliention for the 
electric tramway provisional order specifies that the line shall be laid 
down Northampton Street; but the chief business street of Dover is 
Snargate Street, and the residents and business people here consider 
that if the tramway is laid in Northampton Street, the trade from 
Snargate Street will be taken there. On the other hand, Snargate 
Street is very narrow, and would not allow of both tramways 
and ordinary vehicular traffic without considerable inconvenience. 
Another unfortunate point is, the Town Clerk says, that no alteration 
could be made in the provisional order without waiting till next 
year; but weshould think the motion passed in the House of Lords 
as to the suspension of the standing orders to allow for the munici- 
palisation of tramways would, in some way or other, meet the case 
and avoid any delay, in the event of a change being made from 
Northam Street to Snargate Street. The Town Clerk has been 
instru d, by eight votes to six, to make inquiries regarding the 


Electric Railway Scheme Abandoned.—The suggested 
line from Cheltenham to Winchcombe has been reluctantly given up 
for the present. The Birmingham Post says that the ex of 
Cleeve Hill frightens the —— and to keep to the valley, itis 
pointed ont, would miss the great number of people visiting or re- 
siding on the hill. 

Electric Traction in Berlin.—The Allgemeine Elek- 
tricitiits Gesellschaft, of Berlin, have just approached the Chief Magis- 
trate of that city with a view to the granting of a concession for the 
construction of a ene network of electric tramways. The 
system of lines would be as large as that of the Grand Berlin Tram- 
way Company, which operates}125 kilometres of track. 


Electric Tramways at Genoa.—There is at the present 
moment a very interesting system of electric tramways being con- 
structed at Genoa by the Allgemeine. Genoa is built on the side of 
a hill, and to overcome the sharp gradients existing, several spiral 
tunnels have had to be pierced in the hill-side, through which the 
electrical cars rise from one level to the other. The system inside 
the town will, when built, aggregate some 30 miles of track. Besides 
the town lines, lines are built from Genoa to Nervi, Genoa to 
Voltri, and Genoa to Pontedecimo. The aggregate of these latter 
lines will be some 40 miles, and alternating transformer sub-stations 
will be used, somewhat similar to the system now running in Dublin. 
The current for running these tramways will be bought from a lighting 
station now in course of erection, and which will aggregate some 
12,000 horse-power when completed. The line in Genoa, which was 
originally equipped by Siemens, has now been re-equipped by the 
Allgemeine. The engines were built by Messrs. Tosi, of 0. 
The total number of cars running, when the system is completed, will 
be some 200. 

Strasburg Electric Tramways.—The Strasburg elec- 
tric tramways were opened last July. The line is some four miles 
in length, standard gauge, maximum gradient is 1 in 70, and there 
are some 32 cars running. There are three 100-horse-power engines 
in the power station. 

Glasgow and Electric Tramways.—With further re- 
ference to the deputation’s recent report on mechanical traction, we 
now learn that the Tramways Committee intends to recommend the 
Town Council to adopt the overhead electric trolley system. A 
leading article in the Glasgow Mail protests against any attempt to 
“rush” a scheme of electric tramways. The writer cannot under- 
stand why it is that those who were most confirmed in favour of 
horse haulage when Mr. Johnstone was experimenting on the streets 
with motor cars, “ have now boxed the compass and gone solid for elec- 
tricity, overhead wires, and {all the disfiguring paraphernalia of our 
streets which electric cars bring about.” The reason is not far to seek; 
the overhead trolley system has now been seen at work in the Conti- 
nental and other towns visited, and in consequence the deputation 
found that electric cars do not bring about “ disfiguring paraphernalia.” 

A report is at present before the Sub-Committee of the Cor- 
poration, which says that the continuous or alternating cur- 
rent system is equally good for lighting the city, but for 
tramway motor purposes it is absolutely necessary to adopt the 
continuous current system, owing to the Board of Trade stipula- 
tions. The system recommended by the report for Glasgow, where 
the demand for current will be largely concentrated within a given 
area, is a continuous current of 500 volts, which could be supplied 
direct to the street lamps and the tramways without any complica- 
tions in transformers; and while the area over which 500 volts could 
be maintained as a constant supply from the present works is only 
14 miles, it is pointed out that ol large works—two on the north 
side of the river and one on the south—would be sufficient to meet 
the requirements of the city for many years to come. The present 
station at Waterloo Street, it is added, could be utilised until the 
demand on the new works enabled them to run full time. The 
report also makes certain recommendations touching the laying of 
street mains, so as to minimise risk of explosion. 


Horseless Carriages.—Mr. Radcliffe Ward writes to the 
Financial News as follows :—“ Your leading article in to-day’s issue 
is, naturally, of peculiar interest to me, looking to the fact that I 
have run an electric omnibus 5,000 miles through London traffic. 
The Financial News is among the papers which have contained records 
of various runs made by the omnibus in question. The portion of 
your article, however, which particularly strikes me is the statement 
that ‘the Great Horseless Carriage Company will have in its posses- 
sion all the leading English patents.’ I take the earliest opportunity 
of calling your attention to the fact that you are misinformed. In- 
asmuch as I have pioneered a modern development of horseless street 
carriages, my patents may fairly be considered as among the leading 
English patents on this question. Thie, perhaps, is hardly the place for 
me to praise myself ; but you will, perhaps, permit me to observe that, 
in my opinion, the system covered by my patents of working horse- 
less carriages is—I will express myself mild ly, and say unexcelled for 
its economy and efficiency. 


Isle ef Man Electric Tramways.—The work of con- 
structing the Douglas Southern Electric Tramway is now nearly 
completed. The length of the new tramway will be about 24 miles. 
It is expected to be popular with visitors when opened for traffic in June. 


Light Railways.—Replying to an inquiry by Mr. R. J. 
Price, the President of the Local stated in the 
Commons last week, that he assumed the Light Railways Ass 
ciation was merely a voluntary body formed for promoting legis- 
lation on the subject of light railways, and as such, authorities 
had no power to subscribe to the funds of the Association out of the 
public rates. 


South Staffordshire Tramways.—The General Pur- 
Committee (which we understand consists of the whole of the 
members of the Council) recommends that the Council should acquire 
the tramway lines within the borough, and that notice be given to 
the South Staffordshire Tramways Company of their intention to 
exercise the compulsory powers of purchase conferred upon them b; 
the Walsall and District enwebe Orders, 1880 to 1884, the Stafford- 


shire Tramways (Extension) Order of 1882, and the South Stafford- 
shire Tramways Act of 1889, and that, pending the expiration of that 
notice, negotiations be opened up with the company, with a view % 
see if an agreement cannot be come to with the company for the 
acquisition of the tramway lines by Corporation. The m 
was before the Council last Monday. 
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Swansea Tramways.—lIt is stated that the Swansea 
Tramway Company are in negotiation, not only with the Corporation, 
but also with Messrs. J. C. Howell & Co., with reference to the future 
of their undertaking. 

Tramway Bills.—In the House of Lords, on Monday, it 
was agreed to suspend for the rest of the Session the Standing Order 
relating to Tramway Bills, with the object of enabling Corporations 
to bring in Bills authorising them to work tramways in their 
areas. The Earl of Morley suggested that the suspension of 
the Standing Order must eventually lead to -its repeal. e 

of Trade did not oppose the motion. It is time something 
were done to facilitate the bringing in, and the passage through, of 
tramway and other Bills and provisional orders. An enormous lot of 
valuable time is wasted in this way, and the progress of the industry 
is unnecessarily delayed. 

The Dublin-Dalkey Tramways.—This line of electric 
tramways has at last (on 7th inst.) been officially inspected by the 
po of Trade, whose representatives were Colonel Yorke and Major 
Cardew. 


TELEGRAPH AND TELEPHONE NOTES. 


French Foreign Office Telegrams.—The expenses of 
telegraphy incurred by the French Foreign Ministry during the last 
12 months of rather exceptional foreign and colonial relations are 
stated in the Daily Chronicle. Events in Armenia have absorbed in 
wires to Constantinople, Erzeroum, and Trebizonde, a sum of 
23,875f. 50c. The negotiations between China and Japan represent a 
total of 150,146f. 85c. Jeddah alone cost 24,098f. The Brazilian 
indemnities and dispatches on the political situation of Brazil reach 
21,169f. The ition, strangely enough, was the least 
costly item—viz., 25,611f. The credit allowed to the Ministry of 
Foreign Affairs is 400,000f. The Quai d’Orsay, therefore, shows an 
overdraw of above 180,000f. for its outlay in telegraphing. 


Liverpool Telephone Service.—The City Council has 
agreed to allow the National Telephone Company to lay its wires 
under the streets in the city on condition that the company under- 
takes to substitute the twin-wire system for the present single-wire 
system throughout the city, subject to the company entering into an 
agreement with the Corporation, the draft of which has been approved 
by the Health Committee. 


Paris Telephone Service.—Usera of the London tele- 
phone service may take consolation from the fact that they are not 
alone in their distress over the inefficient service of communication. 
They will sympathise with a group of Parisian merchants and 
financiers who are arranging for a battle in the Courts of Justice with 
the administrators of the telephone service of their city. A corre- 
spondent of the Daily Mail says the telephones themselves are 
not the cause of complaint, but the careless and slovenly manner 
in which the employés perform their duties, thereby causing delay, loss 
of time, and other inconveniences well-known to all users of the tele- 
may may not be established. It 
wou. very upon what promises are held out to the 
public when they 


Telegraphic Interruptions and Repairs :— 


CaBLEs. Down. Repaired. 
Brest-St. Pierre (1869, Anglo) April 6th,1895 ... one 
(P.Q.) ... June 24th, 1895... ove 
Brest-Penzance (P.Q.) se 
Puerto Plata-Martinique ... Dec. 19th, 1895 ... es 
Ceara-Maranham .. April 28th, 1896 ... 
San Thomé-Loanda May 2nd, 1896... 


May 5th, 1896. ... May 7th, 1896. 
Amazon Com cable 
beyond alls diese } May 5th, 1896 
LaNDLINEs. 
Communication with Mata- 
galpa Provinces of Leon > Feb. 26th, 1896 ... May 7th, 1896. 
and Chinandega 
Trans-Continental line be- 
Mazol (Mashona- 
Telegrams for Tohikwawa March 12th, 1896 eee eee 
and Blantyre cannot be 
accepted. 


Saigon-Bangkok May 5th, 1896 ... May 6th, 1896. 
Indo - B lines 

between Shiraz and Ma 1 ee 

7 } y 5th, 1896 May 6th, 1896. 


beter landlines ... May 6th,1896 ... May 6th, 1896. 
beyond Mokha May 11th, 1896... May 11th, 1896. 
a notifies that all restrictions for Nicaragua are 


, The P.Q. Atlantic Cable—We understand that the 
‘ Seine” effected the first repair in the Brest-Penzance section of this 
cable, three days after leaving Havre, and that she will now proceed 
with the ir of the deep water break on the other side of the 
Atlantic. “* Seine” proceeded to Havre in the first instance, to take 
over cable from the Francois Arago. 


The Trunk Telephone Service.—Sir Blundell Maple, 
in the Commons, last week, asked if the Post Office. was now pre- 
pared to give the same facilities for using trunk telephone lines, with 
respect to hours of service, &c., as existed previous to the Post Office 
taking over these lines. Mr. Hanbury, in reply, said that north of 
the Thames the former facilities remained, as the company still 
worked their old trunk wires. The facilities with respect to hours of 
service under Post Office control were now being given experimentally 
at certain places in the south of England, and the experiment was 
pee to be extended. Until the result was known, he would — 

& position to give any pledge as to a permanent arrangement, but 
there was strong rotons A hope that the result would be satisfactory. 


The Telegraph Wire Export Trade,—The improve- 
ment which set in in the early part of the year in the export trade of 
this country in telegraph wire and apparatus connected therewith is 
not being fully maintained, the exports last month only amounting to 
£23,066, as compared with £21,238 in the preceding month, and 
£35,544 in April last year. The returns for the four months of the 
year, however, compare very favourably with those of the same period 
of last year, amounting to £211,368 as against only £99,746. They 
are, however, still far behind the total for the first four months of 
1894, when the value attained a sum of £452,018. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen,—May 27th. The Corporation requires tenders 
for the supply and erection of boilers, feedwater pumps, and piping 
for the electric light works. Particulars to be obtained at the 


electrical engineer’s office, Cotton Street, Aberdeen. 


Austria,—June 1st. The municipal authorities of Prague 
are inviting tenders for the erection and equipment of a municipal 
electricity generating station in the town for electric lighting, power, 
and tramway traction purposes. Tenders are to be directed to the 
Stadrath der Haupt, Stadt Prague, Prague, Austria, from whom full 
particulars may be obtained. 


Belgium.—May 27th. Tenders are being invited for 
the conversion into electric lines of about 20 kilometres of “ Vicinal” 
steam railways in the Centre district. Tenders are to be sent to the 
Société Nationale des Chemins de Fer Vicinaux, 26, Rue de la Suencé, 
— where full particulars may be had for the sum of 

c. 


Bray.—May 18th. The Town Council invites tenders 
for a boiler, alternator, fuel economiser, engine, &c., for electric 
lighting. For further details see our “ Official Notices.” 


Germany.—May 26th. Tenders are being invited by the 
Hamburg Finance Deputation for the supply and erection of an 
electric crane. Tenders are to be sent to Die Finanz Deputation, 
Hamburg, marked No. 91. 


Hammersmith,—May 27th. The Vestry invites tenders 
for cables, pipes, arc lamps and lamp posts, transformers, sub-stations, 
and overh travelling cranes. Mr. A. H. Preece is the consulting 
engineer. For further details see our “ Official Notices.” 


Holland.—May 27th. Tenders are being invited by the 
Dutch Minister of the Colonies for the supply of a quantity of 
galvanised iron telegraph wire. Tenders to be addressed to the 
Ministry of the Colonies at The Hague. 


Lima,—June 1st. The Municipal Council is inviting 
tenders for the establishment and working of the electric lighting in 
the squares and streets of the city, with power to work the private 
supply under a 20 years’ contract. Particulars to be obtained at the 
Peruvian Legation, 13, Comeragh Road, West Kensington, W. 


Portugal.—June 3rd. The Royal Company of Portu- 
guese Railways is inviting tenders for the supply of a quantity of 
“small telegraph material.” Tenders to be sent to the Ingenieur 
Chef du Service des Magasins de la Compagnie Royale des Chemins 
de Fer Portugais Santa Afolonia, Lisbon. Particulars from office of 
company, 28, Rue de Chateaudun 28, Paris. 


Spain.—May 28th. Tenders are being invited by the 
municipal authorities of Penaranda de Bracamonte for the concession 
for the electric lighting of the town during a period of 15 years. 
Tenders to be sent to El Secretario del Ayuntamiento de Penaranda de 
Bracamonte, Spain. 


CLOSED. 


Derby.—Two new transformers have been ordered from 
Messrs. Siemens Bros., at a cost of £268. A 14 horse-power motor 
has been ordered for coal hauling, at a cost of £32. Messrs. 
Siemens Bros. have presented to the committee 200 yards of arc light 
cable. 350 yards of high tension cable has been purchased from the 
British Insulated Wire Company at a cost of £49 14s. 4d. The Local 
Government Board have declined to sanction the borrowing of the 
sum of £419, being the costs incurred in obtaining the electric light- 
ing provisional order. The tender of the British Insulated Wire 
Company for cables, junction boxes, and jointing, amounting to 
£2,185, been accepted. 
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Brook Hospital.—The Metropolitan Asylums Board 
received the following tenders for the provision of telephones, electric 


bells, and fire alarms for the Brook ital and 

in accordance with drawings and tions prepared by 

A. B. W. Kennedy :— 
Brown & May, Limited oo oe £53419 0 
Pearson’s Automatic Fire Indicator Company, Limited 57216 0 
Cox-Walker’s (accepted) oe ee ee 
Tabor & Hinchcliffe .. oo 706 0 0 
Mason, Wathes & Brown 72218 6 
Consolidated Telephone Construction and Manufac- 

turing Company, Limited oe 784 16 

Private Wire and Tiieshens Installation Company .. 1,009 5 10 
Vaughan & Brown, Limited .. oe oe oe -- 1,010 0 0 
W. J. Furse oe oo a" oe oe ee -- 10% 2 38 
Strode & Co. ee ve +s ee -. 1,483 0 0 
W. Seymour “ 1,500 0 6 
Julius Sax & Co,, Limited os +e 1,657 2 0 
National Telephone Company, Limited ..__.. .. 2,082 0 0 
Single Wire Multiple Telephone Signal Co., Limited... 2,244 0 0 


Oldham.— Ont of about 30 tenders sent in for the electric 
wiring of the new technical schools, the Borough Council has accepted 
that of Messrs. W. A. Shaw & Co., of Stockport. 


Shoreditch,—As stated in our “ Electric Lighting Notes,” 
the Vestry has accepted tenders as follows:—Electric Construction 
Company, electric light machinery and engines; the contract for 
steam and exhaust pipes, boiler pumps, and cast-iron work, has gone 
to the Thames Ironworks Company at £4,500. The tender of Messrs. 
Pritchetts & Gold has been accepted for accumulators. 


Sunderland.—The Highways Committee have considered 
the four tenders for the electric light station extensions. Mr. Joseph 
Howe, of Hartlepool, undertook to do the work for £1,418, which was 
less than any of the other tenders. His offer was accepted. For the 
iron roof six firms submitted prices. There was a striking difference 
in the quotations, the lowest being £189 and the highest £467 10s. 
The lowest was sent by the Westoe Foundry Company, and it was 
decided to accept it. 


NOTES. 


Obituary.—Mr. J. A. Kingdon,—Mr. J. A. Kingdon, 
whose sudden death on May 6th was mentioned in our last 
issue, in 1871 gained a place on the foundation at Eton, and 
remained there until 1878, when he was elected Tomline 
Mathematical Scholar. In the same year he gained a 
mathematical scholarship at Pembroke College, Oxford, and 
was in the first class in Mathematical Moderations in 1880, 
but in January, 1881, he had a severe illness, which inter- 
fered with his studies for a year, and thus he was only in the 
third class in the final Mathematical Examinations. On 
leaving the University he determined to study electricity, and 
was with Messrs, Ayrton & Perry for about two years, first as 
a pupil and afterwards in their employment. Subsequently 
he worked at the electrical works at the Grosvenor Gallery, 
Bond Street, where among other matters he superintended 
the lighting of St. George’s, Hanover Square, one of the 
first, if not the first, London Church, in which electricity 
was used. He afterwards filled appointments at Kidsgrove, 
Woking, and at Deptford. Never very robust, and subject 
from his infancy to attacks of asthma, he often had diffi- 
culty in coping with work, and was more than once forced 
through illness to relinquish his employment. Mr. Kingdon 
was, perhaps, best known as the patentee of the Kingdon 
inductor dynamo, which was fully described in the Exxc- 
TRICAL ReviEW of March 20th, 1891. Latterly he spent 
much time and labour in writing a small treatise on “ Applied 
Magnetism,” which was published a few weeks before his 
death, and has been since favourably reviewed. He left 
London on the afternoon of Tuesday, May 5th, to stay with 
his friend Mr. Renshaw, at Stoke-on-Trent, apparently in 
good health and spirits, and intended to to Kids- 
grove the following day, in order to test a machine. But in 
the night he passed away in his sleep through syncope. His 
patience in illness, his cheerfulness, his industry, truthfulness, 
and just dealing, won the affection of those who knew him. 


Autocars.—The Imperial Institute Exhibition of “Motors 
and Horseless Carriages,” under the auspices of the Motor 
Car Club, was inaugurated last Saturday. The Prince of 
Wales, who was present in the evening, took a lively interest 
in the various exhibits. Does it not seem somewhat 
injudicious to have two such exhibitions open in London at 
the same time ? 


McGill Connector.—Every arc light circuit, however 
well built, always Ye eg the element of uncertainty as to 
its continuity, and almost every station manager has - 
rienced the annoyance attending the accidental opening of a 
circuit. In spite of the utmost precautions such circuits 
will open once in a while, and always just at thie most inop- 
portune time. The weak points of an arc light circuit are, 
says the Electrical World, N.Y., at the connections between 
the line wires and lamp loops, and at cut-out connections, 
and much trouble is caused sometimes by the failure of these 
connections. Appreciating the difficulties of this nature, 
Mr. John J. McGill, of Thorold, Ont., has invented a con- 
nector which is designed to prevent open circuits on arc lines 
where the wires loop down to lamps. It is also intended to 
take the place of unreliable cut-outs, many of which are 
met with in practice. The connector, which is about to be 
put upon the market by McGill & Battle, of Thorold, Ont., 
is shown in two different aspects in the accompanying illus- 
tration, fig. 1 giving a am onan view of the connector and 
its application to an insulator, and fig. 2 a longitudinal 
section view of the connector, showing the mest important 


Figs. 1 anp 2,—ConnecTor FoR Arc CiRcuITS. 


details of construction. The cap of the connector (fig. 2) is 
removable, and held in position by two screws. In order to 
make a lamp connection, the cap is first removed and the line 
wire brought around the insulator and through the interior 
of the connector, and then wrapped around itself, as shown 
in fig. 1. The wire inside of the connector is bared of a 
sufficient length of its insulation to ensure contact with the 
metal base by being held in place in the groove by a set 
screw, shown in fig. 2. The lamp connection is effected by 
means of a ball-and-socket joint, shown in fig. 2, the lamp 
wire being connected to the pendant metal lug on the interior 
of the latter. A spring attached to the under surface of the 
connector cap presses upon the ball and keeps it in place in 
the socket, thus insuring a large contact surface and freedom 
of motion of the wire. It is evident that this ball-and- 
socket feature admits of the swaying of the loop wires in 
any direction, without impairing the electrical connection 
with the main line. These connectors have been subjected 
to severe tests, and are reported to have proved satisfactory 
in every way. 


electricity is to play a great part on the approaching Tsar's 
ab The Kremlin. Since the beginning of the 
month, naval and military electricians have been at 
work putting up lamps on the tower of Ivan-Véliky and 
other buildings. We learn from a contemporary that there 
will be 6,000 lamps on the celebrated tower of Ivan, 
nearly 10,000 on the towers of the walls of the Kremlin, and 
8,000 lamps round the arsenal, the barracks, and the guard- 
house. Underneath the towers eagles fashioned out of numbers 
of small electric lamps will be suspended in mid-air, as it 
were. The wall of the Kremlin in front of the Palais Rouge 
will be illuminated with gas, and the great tower of 
Senatskaia with electric lamps of changing colours. The 
battiements of the wall will be bordered with lamps, and the 
Jardin Alexandre will be illuminated and decorated with 
escutcheons, kiosks, triumphal arches, and Venetian masts, 
— which will be hung garlands and festoons of artificial 
owers. 
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A 21-Mile Municipal Transmission Scheme.—The 
California Electrical Works, San Francisco, have received 
the contract for the municipal lighting plant for the city of 
Riverside, Cal. The contract is for a transmission plant of 
21 miles, the power plant being located on Mill Creek, about 
8 miles from Redlands, in San Bernardino County, and 
the city of Riverside rents its power from the Redlands 
Electric Light and Power Company, paying $3 per month 

horse-power, delivered at the sub-station in Riverside. 
The Redlands Company have had their generators installed 
for ee | two years, but at the generating station will now 
be pl three 100-kilowatt step-up transformers, to raise 
the potential from 2,500 to 11,000 volts. There will be also 
a marble switchboard for 10,000 volts placed in the 
power station. The transmission line will be constructed of 
30-foot round cedar poles, 6 inches tip. Insulators will be 
the Locke porcelain triple petticoat, guaranteed to stand 
20,000 volts. The pins will be Locke indestructible steel 
pins. Cross-arms will be braced with iron braces throughout, 
and the size of wire will be No. 4 B. and 8. gauge, bare 
copper. In the sub-station at Riverside, says the New York 
Electrical Engineer, the California Electrical Works will place 
@ 10,000-volt switchboard and three step-down transformers 


to step down from 10,000 to 2,000 volts, having a capacity. 


of 250 kilowatts. The distributing switch will also be 
located in the sub-station, and there will be three 3-wire 
circuits to operate the incandescent, and three 3-wire arc 
circuits to operate the arc lamps, run from this board. The 
board will be constructed of marble and iron, and Whitney 
instruments will be used throughout. There will be 100 
Helios alternating lamps used, 90 for street, and 10 for in- 
terior lighting. The town will be wired for about 1,000 
incandescent lights for commercial purposes. The transfor- 
mers will be of the Wagner type. 


Ventilated Dynamo Brush.—The accompanying illus- 
tration shows a dynamo brush, manufactured by Younglove 
and Gere, Syracuse, N.Y., which is designed to provide self- 
ventilation, thus avoiding the consequences of heat in- the 
brush. It is manufactured from copper wire gauze of the 
highest conductivity, and the meshes, which are of uniform 
size, run both lengthwise and crosswise, thus preventing 

reading or bursting. It is provided with an adjustable 

ield, which keeps the brush in perfect form, and at the 


Gauze Dynamo 


same time permits of its being used up toa very short length. 
The adyantages claimed for this brush are, says the New 
York Electrical World, the absence of sparking and heat, and 
that it does not cut or in any way damage the commutator. 
It possesses sufficient elasticity to ensure good and easy work, 
and is at once durable, etficient, and simple. The brush 
being soft and pliable reduces the friction on the commutator 
to a minimum, and its use is claimed to ensure a stead 
current and consequently a steady light. These ventilated 
brushes are suitable for all classes of electric generators, also 
for railway and power motors. 


Explosion in an Electric lamp Column.—On Sunday 
evening a man named Foote was passing through Middle 
Street, Southsea, and when opposite an electric lamp column 
a loud explosion was heard, and he fell to the ground. He 
was picked up in an unconscious state and carried to the 
hospital, where he was said to be suffering from symptoms 
of severe electric shock. A careful examination of the 
column showed that the electrical apparatus reniained intact. 
There-was a strong odour of gas, and it is believed that a 
leak existing in the main, the gas had accumulated in the 
lamp column, and had been ignited by the electric spark 
when the current was switched on. Several bad gas leaks 


Institation of Junior Engineers.—At the meeting of: 


this Institution, held at the Westminster Palace Hotel on 
Friday, May 8th, the chairman, Mr. H. J. Young presiding, 
a paper, “ Notes on Belgian Electrical Engineering Practice,” 
was read by Mr. A. Anstruther-Thomson and Mr. G. C. 
Allingham, members. The communication embodied. parti- 
culars which had been collected by the authors during the 
Institution’s summer meeting of last year. Belgian elec- 
trical practice was difficult to define exactly. It was usual 
to associate English practice with high speed engines, direct 
coupled to dynamos or alternators; and Continental, with 
slow speed engines driving multipolar dynamos; no rigid 
distinction existed, however. Belgian practice seemed 
strongly influenced by both the foregoing characteristics, and 
was, therefore, extremely interesting as showing a variety of 
types, and affording exceptional opportunities for comparison. 
In contrasting English with foreign practice, the advantages 
of employing a consulting engineer, over the foreign plan of 
giving the contract for the complete plant to some large firm, 
were indicated. The system of free publication of central 
station accounts, to which in this country we were accus- 
tomed, was not adopted in Belgium. Originally high speed 
dynamos were driven from slow speed engines by belts; to 
secure the advantages of direct coupling, in England the 
engine speed was increased, whilst on the Continent the 
dynamo speed was diminished. After briefly touching on 
the term “ load factor,” and its influence on central station 
practice, the preference shown on the Continent for con- 
tinuous current and large batteries was pointed out. De- 
scriptions were given of some Belgian central stations, the 
Van Ryaselberghe system at Antwerp, and the application of 
gas engines in sub-stations at Brussels being specially men- 
tioned. The different types of plant in use in Belgium and 
England were then dealt with, including boilers, engines, 
steam turbines, dynamos, and batteries. With regard to 
electricity for power purposes, there were no long distance 
transmissions in Belgium, and hardly any multiphase plant, 
but the use of electromotors in workshops was steadily in- 
creasing. Several instances were given, notably the impor- 
tant installation at the Herstal Small Arms’ Factory. In 
reviewing the question of electric traction, after referring to 
the Belgian experiments on accumulator cars, the trolley 
system in which American designs are naturally largely 
employed was considered, and descriptions of two Belgian 
electric tramways were given. (eneral conclusions appeared 
to show that in electrical practice Belgium occupied a posi- 
tion intermediate between England and the Continent. The 
authors expressed their appreciation of the excursion to 
Belgium, and the hope that the Institution would organise 
other meetings abroad; to their Belgian hosts their heart 
thanks were due for the exceedingly kind reception which 
had been extended. 


Réatgen Rays Anticipated.—Mr. John P. Moss writes 
to the Daily News under the heading “ Nothing New under 
the Sun,” quoting the following paragraph from Dr. 
Priestley’s Electricity (1769), which, as he says, is interest- 
ing at the present time in connection with the late dis- 
coveries in photography. It describes an experiment made 
by Mr. Hawkesbee in 1709. “He (Mr. Hawkesbee) lined 
more than the half of the inside of a glass globe with seal- 
ing wax, and having exhausted the globe, he put it in 
motion; when, applying his hand to excite it, he saw the 
shape and figure of all the parts of his hand distinctly and 
perfectly on the concave superficies of the wax within. It 
was as if there had only been pure glass, and no wax inter- 
posed between his eye and his hand.” It does not seem 
possible, -" Mr. Moss, to doubt that the extraordinary 
result of Mr. Hawkesbee’s experiment originated from the 
same natural law that produces the photographic effects 
which have recently so startled the scientific world, but we 
fail to follow the logic of Mr. Moss. 


The Jandus Arc Lamp.—Messrs. Drake & Gorham 
have sent us a list of a large number of testimonials they 
have received within the last few months from users of the 
Jandus arc lamp. These testimonials, which come from all 
parts of this country and several Continental towns as well, 
show that the lamp has been exceedingly well received, and 
is giving great satisfaction in engineering works, factories, 
mills, and other places, 
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The Proposed Glasgow Tramways.—It is not usually 
very profitable to reply in the technical press to letters that 
appear in the daily journals, but Mr. Robert Wilson, of 
Ibrox, who has written to the Glasgow Mail on the proposed 
tramways, is apparently under so many misapprehensions 
regarding electric traction, that we feel it necessary to combat 
some of his statements. Mr. Robert Wilson, of Ibrox, asks 
to be permitted “to explain the actual facts of the case as 
obtained from American and Continental experience.” And 
this is how he does it :— 

The overhead wires, carried 20 feet from the ground, are of the 
thickness of your little finger, and require to be supported by posts 
or cross wires at intervals of not more than 120 feet when the line is 
straight. When the line is curved, the — or pull-over wires re- 

uire to be multiplied, so that the overhead wire may be made to 

ollow the same line as the tramway rails, and consequently at our 
busy corners, where two tramway lines join or cross, there will be 
four or more main cables, each guided round the curves by means of 
innumerable pull-over wires, which make a perfect network only 20 
feet from the ground, the ugliness of which requires to be seen to be 
fully realised. In Continental towns, with long, straight lines, or 
gentle curves and wide boulevards, frequently lined with growing 
trees, the effect of the overhead cables is softened, and they do not 
stand out with the fearful hideousness which is characteristic of their 
appearance in the uniform streets with their many right angles which 
prevail in a city like Glasgow. 
If Mr. Wilson, of Ibrox, had extended his experience 
to some instances of traction nearer Ibrox, than either 
America or the Continent, we feel sure that he never 
would have written the foregoing. An inspection of 
the Bristol and the South Staffordshire line might not 
wholly convert him ; but they would at least show a method 
of getting round a corner without “innumerable pull-over 
wires.” Surely Mr. Wilson, of Ibrox, cannot be in touch 
with the latest practice when he says that instead of 
and wires only requiring to be erected, the whole of the 
streets would require to be lifted and relaid. There might 
be for a short time a hole in the street, but it would certainly 
not be the whole. One has heard of a ’s license and of a 
dog license, but we do not think that Mr. Wilson can claim 
any, and with all due deference to him, we cannot accept his 
statement that no method has yet been discovered of pre- 
venting electrolytic action, nor do electrical engineers steer 
clear of any reference to this point. If Mr. Wilson, of 
Ibrox, had honoured the pages of the ELEcTRICAL REVIEW 
with an occasional reference, he might have seen that highly 
successful methods have been adopted in America to prevent 
electrolytic action. Moreover, had he possessed the slightest 
knowledge of the Board of Trade regulations which apply 
to electric traction in this country, he would have seen 
that it is exceedingly difficult for pipes to be affected under 


the present systems. 


Mineral Products of the U.S8.—The United States 
annual mining products average over $600,000,000, and, 
according to Mr. D. T. Day in the Engineering Magazine, 
this ee increasing as it does in proportion to the 
growth of the population, should, in 1900, produce about 
a billion dollars in minerals. We select the following from 
Mr. Day’s list of the average value of mineral products of 
the United States :— 


Millions of 

dollars, 
Bituminous coal... 120 
12 
Zine 7 
Quicksilver 1 
Aluminium 4 
Mica 
Manganese 
Graphite 
Antimony ay 
Nickel . 
Cobalt . 
Tin 135 
Asbestos . ado 
Platinum aaa 


A Business Card.—A correspondent writes :—The other 
day I came across a novel business card, which I remember 
was given me as a curiosity a year or two ago. A curiosity 
it certainly is, as I think you will admit. The inscription 
on the card is as follows :— — —, General Contractor for 
Electricity and Magnetism. Sidcup, Kent.” !! If it is not 
too late, we should certainly like to have quotations for the 
commodities in question, and terms as to to carriage, &c. 


The Yarrow Home for Convalescent Children.— 
Although the name of Yarrow is well known to most 
people as that of a very successful engineer, it may 
not be so generally known that the same _ successful 
oo has well engineered an enterprise of a totally 
ifferent kind to that with which his name is usually 
associated. We allude to the splendid home at Broadstairs 
erected by Mr. Yarrow, of torpedo boat fame, for the use of 
children of others than those of the poorer class, and which 
home was opened in a perfectly equipped condition last 
August. As to the objects of the founder we cannot do 
better than quote his own words : 


It was felt that the wants of the very poor are already fairly met by 
existing agencies, but that there are many people of very limited means 
and at the same time highly ble—too sensitive and self- 
—— to seek a te any charitable agency, and who shrink 
at letting their wants be known outside their own circle, who, in times 
of adversity, suffer much privation. Assistance given to them, in 
the form of a seaside home for their children in weak health or 
recovering from illness, was deemed, after much ccnsideration, to be 
one of the best directions in which a sum of money could be applied. 
Hence the erection of this new seaside home for boys and girls of 
parents in reduced circumstances, who are not in a position to supply 
to their convalescent children, entirely at their own cost, the advan- 
tages of a temporary residence at the seaside. 


The home is situated about 500 yards from the sea, of which 
it has an uninterrupted view, is surrounded by large gardens 
and play _— of °10} acres, has a staff of certificated 
nurses, and is furnished substantially and prettily, even to 
the pictures on the walls. The ms are well ventilated 
and are p= bee the bath room and lavatory accommoda- 
tion for all being of the very best. The sanitary arrange- 
ments have received much attention and probably leave 
nothing to be desired in that respect. Indeed, the institution 
is well worthy a special visit of inspection, and it is with a 
view to making its sphere of usefulness better known that we 
pen this brief note regarding it. We may add that no sub- 
scriptions are asked from the public, Mr. Yarrow bearing: the 
whole expense of construction and up-keep (excepting only the 
nominal charges alluded to below), this, we believe, involving 
an expenditure of something over £200,000, including a 
trust fund now being established to insure the proper ing 
on of the “ Home.” To renderthe Home more acceptable to 
the class for whom it is intended a nominal sum of 5s. 

week is required with each child received. If further 
information is desired of this admirable institution we 
would suggest a letter to, or call on, the obliging secretary, 
yere, at the London offices, 734, Queen Victoria 


Thermal Efficiency of Steam Engines.—We under- 
stand that the Institution of Civil Engineers has appointed 
a committee to consider the question of the definition of a 
standard or standards of thermal efficiency for steam engines, 
and the following gentlemen have been nominated members 
of the committee :—Dr. Alexander B. W. Kennedy, member 
of council, Mr. T. Hudson Beare, Mr. B Donkin, Prof. 
James A. Ewing, Mr. J. Macfarlane Gray, Mr. Michael 
Longridge, Mr. W. H. Maw, and Captain Riall Sankey. 


A Contrast.— 
In Pharaoh’s days the Egyptians vainly tried 
By subtle art death’s ravages to hide: 
With anti ic gums and varnish givi 
To lifeless clay the semblance of the living. 


Science and Time have altered all our ways ; 
The fashion now—to bask in Réntgen rays, 
Whereby as naked skeletons we’re shown 
Ere victor Death has claimed us for his own. 


8. 


The Institution of Electrical Engineers.—At 4 
students’ meeting on Friday, May 22nd, at 8 p.m., a paper 
will be read on “ The X Ray Photography,” by H. L. Tyson- 
Wolff, student. By kind permission of the Council of the 
Institution of Civil Engineers, this meeting will take place 
in the Lecture Hall of the Institution at 25, Great George 
Street, 


Royal Institution —To-night (15th inst.), at 9 o'clock, 
Mr. Alexander Siemens will lecture on “ Cable-Laying on the 


. Amazon River ” (with illustrations), before the Roya Insti- 


tution of Great Britain, at Al le Street, W. 


et 
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Réintgen Rays.— Within a month of the public 
announcement of the discovery of the Réntgen rays, 
Mr. E. L. Birkbeck Hill and Mr. J. Hardie McLean had 
succeeded in getting some fairly good results with an old coil 
which should be well known to many old Oxford experimen- 
talists, it having begun its useful career some 40 years ago, 
and being of bulky proportions, required at least two men to 
move it. A coil which gave a 24-inch spark was obtained 
from Messrs. Harvey & Peak as soon as possible, together 
with some various patterns of Crookes tubes. The first 
electrograph for surgical purposes was taken for Dr. Freeborn 
on March 4th, and clearly showed a diseased bone in the 
hand. Since then a series of electrographs have been taken 
at the Radcliffe Infirmary and other places, the results being 
extremely We received some — 

ot which we t we have not s to re’ uce ; 
better snited to the of 
journal. On the 24th ult. a demonstration was given before 
the Oxford Branch of the British Medical Association at the 
Radcliffe Infirmary, H. P. F.R.C.S8., being in 
the chair. Electrographs of a deformed hand, a deformed 
foot, and a compound fracture of the arm were taken, the 
negatives developed and displayed to the members assem- 
bled. At this meeting a new coil by Messrs. Harvey and 
Peak, which gives a 6-inch spark, was employed, and by 
means of a Newton’s fluorescent screen the movements of 
the bones in the hand and arm demonstrated. Although 
nothing of an original character has been done in Oxford by 
Messrs. Hill and Hardie McLean, the results which they are 
obtaining in surgical cases each day are proving of immense 
value to the medical profession in and around Oxford. On 
the 27th ult., a lecture and demonstration was given. before 
the Oxford Camera Club, Sir William Herschell, Bart., being 
in the chair. ‘Messrs. Hill & Company have fitted up 
a private apartment at their show rooms for the purpose of 
electrographing surgical cases, a moderate fee being charged. 

One of the most attractive items in ag oy poem of the 
first annual conversazione of the South West London Poly- 
technic Institute, held last Saturday, was a demonstration on 
the Réntgen rays by Mr. Edser pe ics demonstrator and 
master of mathematics), assis y Mr. Clark of the 
engineering department. The lecturer illustrated his remarks 
with experiments and a number of original photographs of 
hands, feet, and leg, the latter showing a diseased bone. The 
following were the subjects briefly dealt with :— 


Introduction.—Character of electrical discharges in rarefied gases— 

pee A dark space—stratified discharge—Crookes dark space— 
rays. 

Cathode Rays.—Short account of the work of Crookes and Hittorf 
on high vacua—Extension by Hertz and Lenard. 

X Rays.—Their production and properties—Action on photo- 
graphic films—photographs of hands, feet, knees, &c., fluorescent 
screen—Shadows cf coins, bones, &c. 


“Tiluminants new and old” was the subject taken for a 
couple of lectures by Mr. Coleman. The 9 o'clock lecture 
was ap ntly forgotten by visitors, or, perhaps, “A 
Doubtful Divorce,” a dramatic sketch performed in the 
gymnasium, was the greater attraction. There were, in 
about 20 other rooms, exhibits of various scientific apparatus 
and general specimens of work. 

In a letter on “Shadowgraphs without electrical appa- 
ratus,” in the Photographic News, Mr. J. B. Payne refers 
to some riments carried out by him. The result of 
these experiments is, he remarks, of much interest and 
importance to shippers of dry plates, for it goes to show that 
when plates are packed in tin-lined cases and forwarded by 
steamers, which are lighted by electricity, they run a risk of 
injury from induced currents which may be communicated 
from the dynamo, especially if the vessel is wired on the 
one-wire system. 


The Other Eye !—A Russian medical man, Dr. Kotz, 
has noticed, says the Gas World, that when a light 
fatigues. the eye, the eye seeks repose in a wink, and 
that the more tiresome the light is the more frequent 
is the winking. Therefore he set to to compare the 
tiresomeness of different lights by counting the winks ; 
and he found that with a candle the eye winked 6:8 times a 
minute, with town 2°8 times, with daylight 2°2 times, 
hy not a nod? 


and with electric light 1°8 times a minute. 
A nod is as good as a wink. 


The Electrical Potentials.—The Electrical Potentials 
of Boston held a Ladies’ Night at the Hotel Thorndike, 
Boston, recently. A reception preceded the dinner. Prof. 
Elihu Thomson was the distinguished guest-of the evening, 
and at the close of the dinner he entertained the company 
for nearly two hours with a most entertaining and instruc- 
tive address on the X rays. Some experiments were also 
made of striking originality. For about 16 years Crookes 
tubes, wonderful as they are, had been put to no practical 
use until recently, when Prof. Réntgen discovered that 
when excited gave out a new radiation. The way in which 
Prof. Réntgen made his great discovery was described, and 
Prof. Thomson proceeded to photograph a substance secreted 
in a piece of wood. This ladies’ night of the Electrical 
Potentials was voted an unqualified success. 


*—_. Step in Where Angels Fear to Tread,”—Our 
American contemporaries are very exercised in their minds 
by rumours which appear to have gained currency on the 
other side of the water respecting the exploitation of John 
Jacob Astor by the man Keely. No reader of our pages 
will require any iurther introduction to either of these gen- 


 tlemen, for their names are familiar all the world over, 


though their respective notorities rest upon very different 
bases. Amongst our American contemporaries the Hlectrical 
World appears to be very much concerned with this rumour 
that Mr. Astor is going to make the Keely motor “ mote,” 
and that he is spending a few of his thousands in pushing 
forward the schemes of the man Keely. Now we have no 
certain information that Mr. Astor is doing any such thing, 
and when a rumour went round the press some months ago, 
we expressed our scepticism in no measured terms. But 
assuming that Mr. Astor has become interested financially 
in this so-called “inventor,” it must be a matter of pro- 
nounced chagrin to those real inventors who, having epoch- 
making discoveries up their sleeves, are unable to float them. 
To think of an Astor being left for a mere dreamer in 
etherics to exploit! Perhaps the escape of such a rich 
quarry, if it has escaped, may be due to the lack of an elec- 
trical vocabulary sufficiently rich in cabalistic terms to charm 
the enervated Croesian intellect ; though from this view the 
grumblers against the late invasion of units and nomencla- 
ture will doubtless decidedly dissent. For how pitifully 
vapid is the “ volt multiplier and negative pole step-back ” 
in comparison with “the transmission of the etheric flow, b 
means of sympathetic vibration through a harmonious ad. 
jastment of the thirds in a rotating circle of etheric force 
within the twin a stream of negative attraction!” If 
the unremunerated students of electrical science wish to 
escape further humiliation from competitors in etheric, theo- 
sophic and other fields, they must be up and doing, and armed 
with a vocabulary of pro electrical nomenclature, and 
a glossary of terms from Gilbert’s “De Magnete,” be fully 
prepared when the next Astor appears. 


Glasgow as it May Be.—Somebody says that one swallow 
does not make a summer, but one picture apparently makes 
a traction number. A most esteemed contemporary of ours 
has made some great efforts to put electric cars on a proper 
“footing,” and according to an American critic, has used flour 
barrel heads for the wheels. This spirit of enterprise has led it 
to depict Glasgow as it may be, or, in other words, “showing 
the general effect of overhead wires and centre lamps as re- 
commended.” The system, as set forth in the illustration, 
ought to meet with the acceptance of the Glasgow Corpora- 
tion on economical grounds, because rails are not necessary, 
and the overhead wires are attached to buildings by means 
of paste or other handy material. It is true that the 
outside passenger will be pulled off his seat by the 
overhead wire, but probably reduced fares will be 
charged for persons going on the top of the car. The trolley 
pole is dispensed with, the energy being presumably trans- 
mitted from the wires to the motors by induction. With 
such a system a return — the rails is unnecessary, hence 
the abandonment of the rails. The system of lighting is 
pictorially shown by two Chinese lanterns, a blot on the car, 
and a white spot in the middle of the track. No doubt the 
Corporation of Glasgow will be materially helped in its deli- 
berations, but not in favour of electric traction. 
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The Empire of India and Ceylon Exhibition.—No 


-electrical man’s education will be completed till he is well 


acquainted with the Exhibition at Earl’s Court. Last year’s 
exhibition was on a magnificent scale, but it is completely 
overtopped by the one which has just been opened. When 
we say that Mr. Imre Kiralfy’s is still the controlling hand, 
we have said sufficient to indicate the complete, not to 
say lavish, scale on which things are carried out. The light- 
ing of the exhibition is still in the hands of Mr. Guy 
Fricker, but we shall refer to it in detail in a subsequent 
issue. 


Proposals Wanted.—A German firm, advertising in one 
of the principal Continental dailies, offers to pay well for 
particulars furnishéd by anyone, of lines suitable for light 
railways and electric tramways, and capable of being accuired 
under a concession. We telieve a well-known firm of British 
manufacturers is also prepared to consider similar proposals 
for lines in this country. 


Naval Eogineering.—A story, entitled, “ Naval Engi- 
neers and the Command of the Seas,” specially written for the 


- Practical Engineer, is now appearing in that journal. The 
_ cbject of the story is to illustrate the important part which 


will be played by the engineering staffs in warships in future 
naval engagements. 


Society of Arts.—On Monday next, May 18th, at 8 p.m., 
the last of the Cantor lectures on “Applied Electro- 
Chemistry,” by James Swinburne, will be delivered. Mr. 
Swinburne will deal with Calcium Carbide—Aluminium— 


_ Miscellaneous processes. 


Sir John Pender.—Sir John Pender, who is 80 years of 


_ age, and has been seriously ill for some months, has resigned 


his seat in the House of Commons. The Chancellor of the 
Exchequer has appointed him Steward and Bailiff of the 
Manor of Northstead. 


Lectures,—Mr. James Swinburne, M.I.E.E., will com- 
mence a course of lectures to the senior students of the 
Electrical Standardising, Testing and Training Institution 


_ on June 2nd, his subject being “ Dynamo and Transformer 
Construction.” 


Appointment.—Mr. C. D. Tate, who represented Messrs. 


_§. Z. de Ferranti, Limited, in the erection of the machinery 


at the Southport electric light works, has been appointed 
peg engineer to the Corporation of that town at a salary 
of £230. 


Electrical Exhibition at Stuttgart.—A correspondent 
informs us that no less than 272 electrical firms have taken 
up space for the forthcoming electrical and art exhibition at 
— This is nearly half the total number of exhi- 

itors. 


Personal.—We congratulate Mr. Magnus Volk, of the 
Brighton and Rottingdean Electric Railway, upon the saving 
of his little daughter from drowning last week. A railway 


il lowered into the sea by means of a rope, rescued the 


Honours for Lord Kelvin.—On the occasion of the 
Hungarian millennium, the Emperor has authorised the 
Buda Pesth University to confer upon Prof. Lord Kelvin the 
honorary degree of Doctor of Philosophy. 


Vacant Appointment.—An engineer, to take charge of 
the electric light installation at New Scotland Yard, Metro- 
ag we Police District, is required. Further particulars will 

found in our “ Official Notices.” 


City and Guilds of London Institute—Particulars of 
the courses of instruction in civil, mechanical and electrical 
engineering and chemistry for the 1896-97 session, will be 
found among our “ Official Notices.” 


By Order of the Sultan.—It is stated that an electric 


launch is to be built at the Imperial Dockyard at Constanti- 
- nople by order of the Sultan, and afterwards presented to the 


Prince of Bulgaria. 


NEW COMPANIES REGISTERED. 


Sussmann Electric Miners’ Lamp Company, Limited 
(47,821).—This company was registered on May 6th with a capital of 
£80,000 in £1 shares, to adopt agreements with the Electric Exploita- 
tion Company, Limited, and the Edison and Swan United Electri« 
Light Company, Limited, and to carry on the business of electricians, 
electrical and mechanical engineers, suppliers of electricity, and 
manufacturers of galvanic batteries, miners’ lamps, electrical appa- 
ratus, telegraphs, telephones, &c. The subscribers (with one share 
each) are :—E. Dyke, Lock Gardens, Shepperton, clerk; H. H. Lale, 
16, Perth Road, Finsbury Park, accountant; H. A. Grimedick, 2, 
Herndon Road, Wandsworth, clerk; M. Frayne, 18, Baaldec Road, 
N., clerk; J. A. Wilkins, 8, Wolseley Gardens, Gunnersbury; H. 
Thomas, Heath House, Brookwood; W. Hutton, 30, Church Road, 
Richmond, clerk; E. Day, Outram Road, E.Ham. The number of 
directors is not to be less than five nor more than nine; the sub- 
scribers are to poe the first ; qualification, £100; remuneration, 
£1,000 annum divisible, and an additional £200 per annum for 
every director in excess of five. Registered by Wilson & Co.,1, 
Copthall Buildings, E.C. 


Blackheath and Greenwich District Electric Light 
Company, Limited (47,875).—This company was registered on 
May 11th with a capital of £5,000 in £1 shares, to carry on the busi- 
ness of an electric light company and electricians, electrical engi- 
neers, suppliers of electricity and manufacturers of electrical 
apparatus. The subscribers are:—W. C. Johnson, C.E., Dignaries, 
Westcombe Park, S.E., 100 shares; C. E. S. Phillips, Castle House, 
Shooters Hill, gentleman, 100 shares; A. F. Yarrow, Woodlands, 
Westcombe Park, 8.E., engineer, 100 shares; W. Butcher, Balholm 
Lee Glee, Blackheath, chemist, 50 shares; J. K. Soames, Westcombe 
House, Blackheath, merchant, 100 shares; C. B. Lindsay, Glenesk 
Pond Road, Blackheath, merchant, 100 shares; W. J. Dyer, 17, 
Montpelier Row, Blackheath, auctioneer, 50 shares. The number of 
directors is not to be less than two nor more than six; the sub- 
scribers are to appoint the first; remuneration as the company may 
decide. Registered by G. Whale, 107, Cannon Street, H.C. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


National Telephone Company, Limited (15,066).— 
This company’s annual return was filed on March 26th. The capital 
is £4,000,000, divided into 15,000 first preference and 15,000 second 
preference shares of £10 each, and 250,000 third preference and 
490,000 ordinary shares of £5 each. All the £10 shares, 119,234 
third preference, and 484,597 ordinary have been taken up, and 
28,284 third preference and 44,413 ordinary are considered as paid. 
anid full amount has been called on the rest, and £2,955,670 has 


Ozmore Valley Electric Light and Power Supply 
Company, Limited (34,191).—The annual return of this company 
was filed on April 25th; 710 shares have been taken up out of a 
capital of £10,000 in £5 shares, and the full amount called. £3,353 
has been paid, and £197 is in arrears. 


Liverpool Electric Supply Company, Limited 
(17,760).—This company’s annual return was filed on April 8th ; 
50,000 shares have been taken up out of a capital of £300,000 in £5 
shares, and £250,000 has been paid. 


Apostoloff Automatic Telephone Parent Syndicate, 
Limited (46,022).—This company’s statutory return was filed on 
March 3ist. The capital of £10,000 in £1 shares has been taken up, 
and — are considered as paid; £2,100 has been paid on the 
remainder. 


Scarborough Electric Supply Company, Limited 
(37,569).—This company’s annual return was filed on April 9th; 
$,434 shares have been taken up out of a capital of £50,000 in £10 
shares, and £9 per share has been called ; £30,906 has been paid. 


Sheffield Electric Light and Power Company, 
Limited (36,351)—This company’s annual return was filed on 
April 11th; 8,625 shares have been taken up out of a capital of 
£98,000, in £7 shares; 4,000 of these have been issued as having £5 
per share considered as paid; £4 per share has been called on 4,625, 
and £2 per share on 4,000, resulting in the payment of £26,500. 


Kamm’s Zerograph Syndicate, Limited (46,406).— 
This company’s statutory return was filed on March 30th. 840 shares 
have been taken up out of a capital of £24,000, in £10 shares, and 


- 800 are considered as paid. The full amount has been called and 


paid on the rest. 


Mexican Gas and Electric Light Company, Limited 
(18,223).—This company’s annual return was filed on February 24th. 
The capital of £100,000, in £20 shares, has been considered as fully- 


paid. 


Pontypridd Electric Light and Power Company, 
Limited (36,109)—This company’s annual return was filed on 
April 2Uth; 1,143 shares have been taken up out of a capital of 
£10,000, in £5 shares. The full amount has been called on 669, and 
£4 per share on 474; £5,241 has been paid. 


Zt 
ot 
EC 
Lim 
The 
168 
and 
und 
pref 
amo’ 
4 “The 
al 
N 
capits 
on la 
sentii 
: tricit 
bold 
are bi 
made 
panie 
conce 
sound 
exper 
doubt 
41 
£2 
£2 
£3 
£12 pe 
The 
Elect 
ing at 
been ob 
there hi 
who hay 
has bee 
= 
October 
Decemby 
= 
Mare 
pril 1st 
: The an 
lighting 


vel. 30004, Mar 16, 19083 THE ELECTRICAL REVIEW. 637 


J. C. Howell, Limited (46,731).—The registered office 
of this concern is now situate at 24, Queen Victoria Street, London, 
EC. 

Newcastle-upon-Tyne Electric Supply Company, 
Limited (27,997).—This company’s annual return was filed recently. 
The capital is £50,000, in £5 shares. 9,126 have been taken up, and 
168 are considered as paid. £4 per share has been called on 8,108, 
and £2 per share on 850. £33,705 has been paid (which includes a 
sum of £3,573 received in advance of calls). 


Phosphor Bronze Company, Limited (8,383).—This 
company’s annual return was filed on April 17th. The capital is 
£90,000, in £3 shares (15,000 preference and 15,000 ordinary); 8,875 
preference and 7,335 ordinary have been taken up, and the full 
amount has been called and paid. 


CITY NOTES. 


Ir was mentioned some time ago in these 
“The County of columns that this company were about to raiee 
London _fresh capital; this is being done by a new issue 
and Brush of 10,000 cumulative 6 per cent. preference 
Provincial’s shares at a premium of £2 per share. The pros- 
New Issue. —_pectus states that the new capital is required to 
further develop the company’s business. The 
capital expenditure at the present moment has reached the 
figure of £293,084 7s. 11d., £137,065 3s. 9d. having been spent 
on land, buildings, machinery, &., and £156,019 4s. 2d. repre- 
senting tke sum invested and advanced to associated elec- 
tricity supply companies. It is well known that this company 
hold powers in various London districts, and in two of them works 
are being already erected. Having regard to the peculiar character 
of the districts, however, it is not likely that great profits will be 
made out of them for at least three years ; and of the associated com- 
panies, not one of them has yet made its mark as a dividend-paying 
concern, though we hasten to add that each should develop intoa 
sound concern. The board comprises members that have had unique 
experience in electric lighting matters, and we have not the slightest 
doubt that the company will achieve considerable success. 


The issue is payable as follows :— 
On account On account 
of capital. of premium. 
£1 per share on application, being ... £010 and £0 10 


£2 » . 4120 , 0 
£2 » Nov. 2nd, 1896, , ... £2 0 
£3 és » Mar.1st,1897 , ... £8 0 
£12 per share £10 0 and £2 0 


The list opened yesterday and closes to-day. 


Electric Light- Tae Corporation of Tunbridge Wells ought 
ing at Tunbridge to be more than satisfied with the result of the 
Wells. first six months’ working of the municipal elec- 
trical works. The measure of success that has 
been obtained at Tunbridge Wells is all the more satisfactory in that 
there has been much opposition from our old friends the gas directors, 
who have presaged most ominous results from the Corporation taking 
up the electric light. The following figures mark the progress that 
has been made from month to month. 
A Suort Report or THE Progress of THE Execrriciry SurPLy 
SINCE OcTOBER Ist, 1895. 


Month woo $ Consumers 
a > 
October 1st, 1895 bas 740 4,117 40 
November Ist, 1895 ... 2,694 8,782 67 
mber 1st,1895 3,350 10,747 | 97 
January Ist, 1893 Na 4330 | 13863 | 92 
bruary Ist, 1896 5506 | 15,894 100 
ch Ist, 1896... 6031 12561 | 106 
April 1st, 1896... ... 7,024 | 11,091 150 


It would be obviously unfair to say very much about the cost of 
running the station for so short a period, but Mr. Boot, the borough 
“ectrical engineer, has no cause to feel dissatisfied with his genera- 
tion expenses, which are given below. 
The amount of money raised by loan for the purposes of electric 
ting stands at £25,000, of which £15,408 18s. 9d. has been actually 
‘pent on plant, buildings, mains, &c., leaving £9,591 in the hands of 


the borough treasurer. The total expenses for the period commenc- 
ing August 7th, 1895—ended March Slst, 1896, are £912, and the 
total receipts £1,587, which, after providing for bad debts, leaves a 
balance of £670 to be carried to net revenue account. Inasmuch as 
the first half-year’s dividends on the loan does not fall due until 
September 25th, 1896, and as no provision is made for depreciation 
and for sinking fund, a balance of £737 will be carried forward to next 
year’s accounts. 

With so excellent a beginning, it is not very likely that the 
Tunbridge Corporation Electrical Works will necessitate a call upon 
the rates. 

In the following table, which shows the cost of production, it will 
be observed that nothing is paid for rent, and, curiously enough, 
there is no sum charged against capital account for land on which 
buildings are erected, so it would seem that the Electric Lighting 
Committee have received a free gift of land, or, what has perhaps 
really happened, is that the electric lighting works have been built on 
Corporation land which has been paid for long ago. 

On the whole we can congratulate the Corporation and the elec- 
trical engineer, Mr. Boot, on the success that has attended the intro- 
duction of the electric light. 

The following table gives the cost per unit :— 


1893, 1894, 1895, 
Total capital expended £15,409 
Number of units sold... =... 60,571 
Quantity generated in B.T. units oa — 72,072 
Quantity not accounted for ... — aia 9,490 
Percentage loss ... oe 12*4 
7,066 inc. & 
Nuinber of lamps connected ... { aces. 
Total max. supply demanded ... 1,176 k.w. 
Revenue from sale of current... -- — £1,385 
Average price obtained per unit — -- | private 
lighting. 
Cost of Production. £ s. 4. Per unit, 
Coal 299 0 O 1-2d. 
Oil, waste, water, and engine ened | 25 00 "1d. 
stores 
Salaries and wages at 174 0 “69d. 
station 
Rates and taxes .. 600 


02d. 
Management expenses, directors’ re- 
muneration, salaries of meas 
engineer, secretary, clerks, &c. a 
stationery and printing, general 214 0 0 85d. 
establishment charges, auditors, 
law charges, and insurance 
Depreciation of buildings and plant — 
account .. ee ee 
Sinking fund account .. ee ee —_ —_ 


Total £794 0 0 3°16d. 
Average price 
Revenue. 
Bysaleof current .. .. 1,385 0 0 
Meter rents, &c. .. a = 33 0 O _— 
Sale of lamps... ee oe 
Total £2,418 0 0 41d. 


Total cost per unit (exclusive of depreciation and renewal ac- 
counts), 3°16d.; works’ cost, 2°29d. 


The Business of IN accordance with the praiseworthy practice 
the City | of the City Company, the quarterly revenue 
Company. returns for March quarter, 1896, has been issued, 
Needless to say, there is a substantial increase in 

the receipts on what was obtained last year. The gross revenue from 
public lighting, however, shows a slight falling off, the amount being 
£3,161 for 1806, against £3,191 for the corresponding period last year. 
The increase, however, is obtained in the revenue from private lighting, 
the amount being £38,280, against £26,622 for 1695. Adding the 
revenue from other sources, the total increase in the revenue stands 
at £12,038. Even the City Company, with its magnificent lighting, 
areas cannot go on increasing indefinitely its revenue, and it is not 
surprising that each year should show the increase to be less than the 
previous 12 months. As we have already indicated, the increase in 
revenue is £12,038, but last year the increase was £14,189. The same 
falling off is naturally to be expected in the lamp connections. On 
March 25th, the equivalent of 8 C.P. lamps stood at 207,268, an 
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increase during the quarter of 11,951, as compared with 148,594 on 
March 25th, 1895, an increase during the corresponding quarter of 
13,134. It is not without interest to observe the rate of increase 
both in revenue, number of lamps, and capital expenditure that has 
occurred during the past three years :— 


Capital expen- Increase 
Increase | Revenue | diture at end during 
during | during | Increase. of year | previous 
quarter. | quarter, previous. year. 
| 


Lamps 
connected. , 


£ £ £ £ 
1894 | 84,634 | 19,293 | 15,964 | 7,721 708,921 260,757 
1895 | 148,594 | 13,134 | 30,153 | 14,185 989,453 280,532 
1896 | 207,268 | 11,951 | 42,191 | 12,038 | 1,127,910 138,456 


ALTHOUGH the issue of quarterly returns may 
The Cambridge involve some extra clerical labour, there is no 
Electric Supply doubt that the results are interesting. The 
Company. Cambridge Company have issued a revenue 
return for the March quarter, and Mr. Barker, 
the manager of the company, has been good enough to send us a 
copy. We have more than once spoken of the difficulties that beset 
the Cambridge Company, which arise mainly from the habits of what 
is almost a floating population. All the more, therefore, is the com- 
pany to be congratulated on the substantial increase in business that 
has accrued during the past quarter. 
The figures are as follows :— 
Revenve Retorn ror Marcu QuaRrTER, 1896. 
Number of units sold during quarter... a oe 65,425 
Number of lamps connected, March 31st, 1896 ... -» 15,952 
March quarter, 
1996. 1895. 
Revenue from electricity supply £1,76710 9 £1,273 3 3 
Revenue from meter rents an 
other sources ... ae ak 6019 1 4913 6 


Total revenue ... . £1,828 910 £1,82216 9 


The West India and Panama Telegraph Company, 
Limited. 


Tux report of the directors and the accounts for the half-year ended 
December 31st, 1895, to be submitted to the thirty-eighth ordinary 
general meeting, May 20th, 1896, states that the amount to credit of 
revenue is £33,558. 3s., against £33,243 4s. 4d. for the corresponding 
half-year of 1894, and the expenses have been £19,676 5s. 11d., 
against £23,613 14s. 8d., leavinga balance of £13,881 17s. 1d., which, 
with £1,421 7s. 2d. brought from last account, makes a total of 
£15,303 4s. 3d., with which it is proposed to deal as follows :— 


First preference shares— £ 8. d. 

Dividend, six months to Dec. 31st, 6s. per share 10,368 18 0 
Second preference shares— 

Dividend, six months to Dec. 31st,6s. per share 1,400 14 0 
Ordinary shares— 

6d. per share (free of income-tax) ane -. 2,208 0 6 
Balance to current half-year’s account ... ow. «£1,825 11 9 


£15,303 4 3 


The traffic receipts for the six months show an increase of £1,083 
1s. 3d., as compared with the corresponding period. The expenses of 
repairing cables during the half-year amounted to £7,097 9s. 3d., being 
£3,403 13s. 7d. less than those for the corresponding period. This de- 
crease is chiefly due to the smaller quantity of cable used, and to the 
company’s ss. Grappler having been credited with the cost of freight on 
cable carried out by herto the West Indies in August last. The Duchess 
of Marlborough still continues to lie up in London, out of commission. 
The total amount of the subsidies is £1,000 less than in the corre- 
mding period, owing to the termination of the contract on 
mber 31st, 1894, with the French colony of Guadeloupe, which 
formerly paid the company £2,000 per annum. Since the close of the 
half-year, the directors regret to report that St. Vincent has reduced 
ts subsidy from £600 to £400 for the year commencing the Ist ult., 


‘on the ground of the depressed financial condition of the colony. 


The telegraphic service of this colony with a subsidy of £600 is 
carried on at an actual loss of about £1,100 per annum, without count- 
ing any interest on capital. The traffic receipts do not meet the office 
ses, and even the original subsidy of £800 per annum was quite 
inadequate to defray the proportionate cost of maintaining the 
system. This further reduction of the subsidy is considered by the 
directors to be most discouraging. The existence of the telegraph at 
St. Vincent, as well as at several other of the British colonies served 
by the company, is of far more importance to Imperial and Colonial 
administration than to commercial interests; and the communication 
having to be maintained at such stations at a loss, is a result that 
could not have been contemplated when the company was formed. 
In accordance with the articles of association, William Andrews, * 
retires at this meeting, and offers himself for re-election. 
auditors, Messrs. Deloitte, Dever, Griffiths & Co., also retire, and 


Brazilian Submarine Telegraph Company, Limited. 


An ordinary meeting of this company was held at Winchester House, 
on Wednesday, under the presidency of Lord Sackville A. Cecil, 
After referring to the illness of Sir John Pender, the Chairman went 
on to say that the receipts for the half-year ended December 31st 
last were £103,168, being a decrease of £2,038 on those of the pre- 
vious half-year, although an increase of £1,242 on those of the corre- 
sponding period of 1894. The falling off in receipts had arisen on 
the east side of South America—that stretch of country represented 
on the map by the seaboard of Brazil, Uruguay, and Argentina; and 
this was sufficiently accounted for by the fact that for four months 
of the half-year the charges from that side of the Atlantic were re- 
duced by 70 centimes, or nearly 7d., a word. The decrease which 
would have resulted from that reduction would have made a much 
larger inroad into their total traffic receipts but for the improved 
rate of average value of the Brazilian currency, in which a 
large portion of their income was collected, and also for some 
slight compensation in the increased volume of the traffic carried. 
The total expenses chargeable against the half-year had been £21,623, 
or £494 more than those of the previous half-year. The item of 
cable repairs was exceedingly variable, and might be very costly, and 
therefore he made no apology for the directors in having again 
placed a good sum to the credit of the reserve fund, or, in view of 
competition, bad trade, and low exchange, for having carried forward 
a rather unusually large sum to the credit of the current half-year, 
They were on the eve of the quinquennial Telegraph Conference, 
which would open at Buda Pesth next month, and some of the ques- 
tions down for discussion were again very important for all the cable 
companies. The Amazon telegraph extension to Manaos had been 
taken up with spirit, and the cables had been laid by the exertions of 
their allies, the Western and Brazilian Company. The line would act 
as a feeder to the joint undertaking, and weil, they hoped, settle 
down into a successful one. With their allies, the Eastern Telegraph 
Company, and with the Telegraph Construction and Maintenance 
Company, they had also joined in a new concern, called the German 
Telegraph Company, having for its object the laying of a cable from 
Emden, in Germany, to Vigo, in Spain, whence there was a short 
cable to Lisbon, where their own main cable diverged. The new line 
was in course of construction, and if their hopes were realised, it should 
carry a valuable North European traffic for their route, much of 


_ which was now lost to them. He then moved the adoption of the 


ort. 
“i FREDERICK YouLE seconded the motion, which was carried 
unanimously. 


Western and Brazilian Telegraph Company, Limited. 


Mrz. ANDREWws presided at a meeting of this company, held at Win- 
chester House, yesterday. In his opening remarks the chairman 
referred to the rates of exchange, by which they lost nearly £40,000. 
Speaking of the rapid transmission of the messages to Valparaiso on 
the occasion of the Boat Race, he said there was nothing very won- 
derful in the transmission, having regard to the continuity of the line 
and system. But this continuity of the system was, however, impor- 
tant for business purposes. The number of words per message had 
dropped considerably this year. The expenses showed an increase 
under various heads, the total being something over £1,700. He re- 
gretted they had not done better, but the present half-year was likely 
to be less favourable than the past, owing to still further falling in ex- 
change. They were passing through a period of great difficulty, but he 
felt at the back of all this a great potentiality. They were dealing 
with a country of great magnitude and capacity, which must tell in 
time, and he thought Brazil would take a great commercial position, 
They were on excellent terms with the Government. They had sold 
one of their ships at a very excellent price, and he (the purchaser) 
had secured a very excellent ship. Their surveyor had advised them 
not to spend any more on the Norseman, which had been very 
much injured in a great storm, and she had to be sold at a very con- 
siderable loss. There was no change in the position of the Govern- 
ment buying their lines, and he did not think there was likely to be 
any immediate change. The Telegraph Convention would take place 
in June; they would be represented, and the interests of the company 
carefully watched. 

The motion for the adoption of the report, and the declaration of 
the dividend, was then put to the meeting, and, after some remarks 
from a SHAREHOLDER, was adopted. 


Eastern Extension, Australasia, and China Telegraph 
Company, Limited.—The Marquis of Tweeddale has been appointed 
deputy-chairman of this company. 


TRAFFIC RECEIPTS. 


The City and South London Railway Company. The receipts for the week ending 

May 10th, 1896, were £909; week en E May 12th, 1895, £832; increase, 

; receipts for half-year, 1896, £17,936; corresponding period, 189%, 
£17,815; increase, £121, 

The Live 1 Overhead Railway Company. The receipts for the week ending 

May 10th, 1896, amounted to £1,162; corresponding week last year, £1,159; 


increase, £3. 
The and h Company, The receipt } 
week ending May after jucting 
to the London Platino-Brazilian Telegraph Company, 
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SHARE LIST OF ELECTRICAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 
Stock Closing a — 
Present or for ti osing on 
issue, Share the last three years, | | Stay 13th, “May 
1898. | 1894. | 1895, Highest.| Lowest 
173,4007| African Direct » Ltd., 4 % Deb, | 1001 4% 14% | 4% [100 —104 (100 —104 
25,000 Amazon Telegraph, ited, shares... tee eee 10 11 10 il yee 
1,912,8807 <a .. 28./£2 93/50 — 52 | 49 — 51 514 | 493 
do. 6% sane (Stock/£5 28./£4 48./£4 18s.) 924— 934 | 914— 924 93 919 
190,000 | Brazilian Submarine | 10 | 7% | | 15 14g— 153 15 
75,0002} Do. do. 65%, Debs, 2nd series, 1906... ../100/5% -117 [113 —117 
44,000 Ohili Ltd., Nos. 1 to soe eee eee 5 one § 24% eee 3 3 3 3h eee 
10,000,000$) Co Cable Co (8100 | 7% 17% | 7% |160 —170 [160 —170 on 
924,850 | Consolidated Telap. Const. and Main, Ltd. | 18% | 
16,000; OubaTeleg, Ltd. ... | 1018 H 1 | 12 —13 12 —1 125 | 124 
6,000 Do. 10 Pref. eee eee eee eee eee 10 10 % 10 % 10 % 204— 214 20 — 21 oe 
“12,931 Direct Spanish Ltd. eee cee eee 5 4 % % 4 % 4— 5 4— 5 
6,000 Do. do. 10%Oum. Pref. .. .. 5 (10% % | 10 — 104 | 10 — 10} 
30,0007} __ Do, do. 44 % Debs. Nos. 1 to 6,000 | | 44% | 44% [106 —109 % ~109% | ... 
60,710 | Direct United States Oable, Ltd. ... | 20 | 26% 81 2%] | 94- 10 10 94 98 
400,000 | Eastern Teleg., Ltd., Nos.110400,000 ... | | 64%§) 64% |... | 17 — 17 17 — 174 174 | 17% 
70,000 Do. 6% Oum. Pref. ... | 101 «... | 18 — 18h | 18 — 184 13} 
102,1007 Do. 5 % Debs., repay. A 1899... 100/5% |5%| —109 —109 
1,297,8377 Do. 4 % Mort. Deb. Stock Red. [Stock] 4% 4%] ... [12s —132 [130 —133 
250,000 | Hiastern Extension, Australasia and China . Ltd. w | 101/7% 17% |7% | 18 — 184 | 18 — 184 18g | 18% 
— od. ann. |}100] 5% | 5% | 5% |to1 [101 —105 
194,3007} Do. do. Bearer, 1 975 and 4,327—6,400 |'100/5% |5%|5 % |l02 —105 —105 
9$20,0007, Do. % Deb. Stock} 4% | 4% | 4% —133 |131 —134 
ican 5 % Mort. Deb. = 
80,6007| { Zastern }100 5% |5%|5% —105 |101 —105 | 1024 | 1014 
107,6007 to bearer, 100|5% |5% | 5% —105 |102 —105 
200,0007 1to8 25 | 4 4 4% |L10 -113%xd\110 —113% | 110 
180,227 | Globe Tras, 10 | 10h— 11 104— 11 10? | 104 
North Pet wl BICS % lit 17 — 174 1755, 
Groat om Tole. Company t Copenhagen vee | | % 110 % | 23 — 24 23 — 24 3 
180,0007 % Debs. | 100 5% | 5% |104 —107 [104 —107 
17,000 Ltd. | 25 [10 % |10 % |10 % | 53 — 56 54 — 57 on 
100,0007| London P’ ino-Brasilian Teleg., Ltd.6 % Debs. /100;6% —112 —112 ves 
28,000 | Montevideo Telephone 6% Pref., Nos. 1 to 28,000... ... 614% .. 2— 2 2— 2 
484,597 | National Teleph., Ltd., 1 to 484,597 .. | HG | 54% | 8 84 7h 
15,000 Do. 6% Oum. 1st Pref... ... ..| 10/6% 16% | 16 — 18 16 — 18 18 
,000 Do. 6 % Cum. 2nd Pref. 16% | 164— 174 | 164 174 174 | 17, 
119,234 Do. 5 % Non-cum. 3rd Pref, 1t0 119,234; 515% /5%|5% | 6j- 7 6 
1,100,000/ Do. 34 % Deb. Stock Red. Stock} 34% | 34% | 34% [108 —111 [107 —110 109 | 1074 
171,504 | Oriental & Elec., Lt., Nos. 1 to fullypaid| 1| .. | 44% &— | 
100,0007| { Pacific European Tel. Ltd, 4 % @ } 100 4% 14% | 
11,839 ter’s Ltd. eee eee ove eee eee eee see 8 0 % nil 54— 6 6 65 
3,381 Submarine Oables Trust eee eee oor oe Cert. eee 133 —138 133 —138 vee 
58 United River Plate Teleph., wie 3% |... | 4 4 
146,7337 do. 5 % De (Stock! 5% [5%] ... | 97 —102 97 —102 
West to 23, 109 eee eee coe 10 nil nil 6 7 6 
eee eee eee 100 5 % 5 % eee 102 —105 102 —105 103 oo 
80,000 West Ooast of America (2 1— 2 1— 2 
,0007 do. do. 8 % Debs., repay. 1902 | 100/8% |8%| ... | 97 —102 | 97 — 102 se 
64,248 | Western and Brasilian Teleg., Ltd. ... | 9— 9 | 94 
83,129 Do, do. do. % Pref. Ord. | 75% 15% 15% | 7 7% 7 “ 
Do, do. do. 6% Debs.“ A,” 1880 Red.| 10016 % |6% | 6% —108 (104 —108 ine 
4007} Do, do. do. do “B,” do. 100|6% |6%|6% |104 —108 —1C8 
88,321 | West India and Panama Teleg., Ltd. | 10) | 2% | 3%] 14-1 14- 1 1} 14 
84,563 Do. do. do. 6 % Cum. Ist Pref. |6%/6% | 114— 113 | 12} - 
4,669 Do, do. do. 6 % Oum. 2nd Pref. 10}6% |6%|6% | 104 94— 104 
0007} Do, do, 5 % Debs. No.1t01,800 |108 —111 
1,777,0008| Western Union of U. 8. Teleg., 7 % 1st Mort. Bonds 7% | 7 % | 7 % |110 —115 xd\110 —115 
Do. do. 6% Btw. Bonds... ... | 100(/6% (6% 6 % (102 
ELECTRICITY SUPPLY COMPANIES. 
30,000 | Charing Oross and Strand Electy.Supply ... 5 | 44% % 15% | 8 8— 8} 8," | 8 
10,277 |*Chelsea ~4 y Supply, Led, Nos. 1 to 10,277... | 5 5% | 72 74—_ 7i8 
60,000 Do. Deb. Stock Red. ... |Stock |4% —119 (116 —119 
40,000 | City Bice. Light. , Ord. 40,001—80,000 | 10| ... |5% | 5% | 14h— 154 | 154 15} | 153 
40,000 % Oum. Pref., 1 to 40,000 | 10 6% |6% |6% | 164— 17 164 — 17 17 164 
300,000 Do, 5% Deb. Book, So. at t £115) all pai |5%|5% |5% [134 —138 
22,475 { 1-22 475 nil 8— 9 8 — g 84 eee 
10,000 do. do. 6% Pref., £8 pd., 40,001—50,000 10| .. | .. |6% | 12§— 13) | 13h | 12) 
50,000 Supp al paid 615% | 54% 16% | 7 S— 8 | ... 
49,900 |* apply, 101 to 60,000" 23% 13% 14% | 18 — 14 14—15 | 148] 13,, 
150,0007 first mortgage debenture stock .. vee | | 44% | 48% | 44% [120 —123 120-123... 
6,452 | Notting Hill Electric Lightg. Oo., Ltd. .. 9— 
19,980 ight Oo, Ltd.,Ord.,101-20,080| 5 | 44% | 64% | 73% | | 13— 10% | 108 | 10% 
20,000 Do. % Pref. 20,061 to 40,080 617%17% |10—11 | 11 
67,900 |* Westminster Electric Ord., 101 to 60,000 .. 15% 17% | 10 10 | 10 


* Bubject to Founder's Shares, 
Unless otherwise stated all shares are fully paid. 


t Quosasions on Liverpoo! Stock Exobangr, 
1 Dividends paid in deferred share warrants, profits being used as capital, 


Dividends marked § are for 2 year consisting of the latter part of one year and the Grst part of the next. 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 


ELECTRICAL RAILWAY, MANUFACTURING, AND UNDUSTRIAL, COMPANIES. 


Present NAMB, 


Issue, 
90,000 | Brush Elecl. ne Co., oss to 90,000... 


90,000 Do. on-cum. 6 % Pref, 1 to 90,000 
125,002 Do. do. 44 % Perp. Deb. Stock.... 


630,0007| City and South London Railway _... - eve ove 
28,180 | Crompton & Oo., Ltd., 7 % Cum. Pref. Shares, 1 to 28,180 
Edison & Swan United Elec. Lgt., Ltd., “A” shrs, £3 pd. 


89,261 1 to 89,261 
17,139 Do. do. do, “A” Shares 01—017,139 
100,000 Do. do. ‘ 44% Deb. Stock Red. ... 
110,000 | Electric Construction, Ltd., 1 to 110,000 ... ° 
12,845 Do. 4 Oum. Pref., 1 to 12,845... 
91,195 | Elmore’s Patent Oop. .» Litd., 1 to 70,000 ... on 


69,385 | Elmore’s Wire Mfg., Ltd., 1 to 69,385, issued at 1 pm. ... 
9,6007; Greenwood & Batley, Ltd.,7 % Cum. Pref., 1 to 9,600 ... 


10,000 | Henley’s (W. T.) ph Works, Ltd., Ord. ... 
000 Do. do. do. 7% Pref, 
60,000 do. do 44 Mort. Deb. Stock 
50,000 | India-Rubber, Gutta Percha and Teleg. Works, Ltd. __... 
200,0007 Do. do. do. 44 % Deb., 1896 
37,500 Overhead Railway, Ord. ... oe 
10,000 le do. Pref., £10 paid eee eee 
$7,350 | Telegraph Oonstn. and Maintce., Ltd. coe oe ove 
150,000 Do. do. do. 5 % Bonds, red. 1899 
54,0007} Waterloo and City Railway, Nos. 1 to 54,000, £6 paid ... 


Business 
Share.| the last three years. ay 6th, May 13th. _— spel 1806, 
1898. | 1894. | 1895. Highest. Lowest 
5 24% 14-— 13% l4— 12 ove 
6 3 % 1g— 1j ike 
44% | 44% —114 111 —114 
44% | 14% | 41 — 43 41 — 43 
3 %§| nil 2— 24 2— 2 2 ove 


rT 
3.3 


6 % im mt 173 | 168 


168 - 16, | 17 — 174 


a an 

a 8 a 


Stock 
or 
t 
3 
2 
Stock 
Stock 
5 
}s 
5 
Btock| .. | 43% | —107 —107, | ... |. 
| 
2 
2 
2 
10 
10 
10 
Stock 
10 
100 
10 
10 
12 
100 
10 
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+ Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. { Last dividend paid was 60°/, for 1890. 
Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 
Crompton & Co.—The dividends paid on the ordinary shares (which have not a Stock Exchange quotation), are as follows : 1892—0°/.§; 1891—7°/,§  1890—6°/ 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Birmingham Electric Supply Company, Ordinary of £5 (fully paid), 
6-64. 
Electric Constraction Corporation, 6 % Debentures, 102—1(5 
House-to-House Company (£5 paid), 34—33. 
Do. do. 7% Preference, of £5, 84—€2. 
Do, do. 44% Debentures of £100, 110—112. 


Bank rate of discount 2 per cent. (February 22nd, 1894). 


Kensington and Knightsbridge Electric Lighting Company, Limited, 
Ordinary Shares £5 (fully paid) 8}—9; 1st Preference Oumula- 
tive 6 %, £5 (fully paid), 73—72. 

Liverpool Electric Supply, £5 (fully paid), 7?—8}. 

London Electric Supply Corporation, £5 Ordinary, 14—13. 

Yorkshire House-to-House Electricity Oompany, £5 Ordinary Shares 
fully paid, 74—8. 


DISTURBANCES IN TELEPHONE CONDUC- 
TORS BY THE WORKING OF ELECTRIC 
TRAMWAYS.* 


By JUL. H. WEST. 


Tae disturbances which are set up by electric tramways in telephone 
lines, especially where the earth is used as the return, are attributed 
to various causes. In the first place they arise from the current 
variations, which are unavoidable with the production of direct cur- 
rent by means of a direct current generator. Further—and this is 
ong the main cause of disturbance—an important part is played 

y the periodically repeated variations in the resistance, in conse- 
quence of the short circuit at the commutator. Of tke other causes, 
Dr. Wietlisbach has adduced the changes in the resistance between 
the collector and the overhead wire, and has emphasised from ex- 
perience that these variations are greater on trolley lines than when 
sliding contacts are used. The differences, however, which in this 
connection have been rendered noticeable with trolley lines, lead me 
to — that the variations in the resistance between the wheels 
and the rails, owing to the vibration of this part, play a far greater 
role than the resistance between overhead conductor and collector. 
An expression of this opinion of the question was made editorially 
last week, when it was mentioned that experiments on one section of 
the Charlottenburg tramway had been made, and had confirmed this 
view. The tests may be briefly explained as follows :— 


TEsts, 


If a principal cause of disturbance depends upon the vibration of 
the wheels and rails, the noise must be essentially different, accordin 
to the construction of the track, since the vibration of wheels an 
rails is very different with different forms of track construction. As 
is known, the noise becomes greater on sections with a hard rail 
bed, as, for instance, concrete cement, than on sections laid upon 
an elastic foundation, as wood. Consequently, the variations in 
the resistance must be more powerfully shown in the first case, 
and arise from another cause than in the latter case. In order to 
test this view of the case, the track of the Spandauer Bock-Berlin 
Tramway was selected as presenting the most suitable opportunity 
with its three different forms of track. 


© Elektrotechnische Zeitschrift, April 30th, 1896. 


The test was so carried out, that two small single horse cars were 
connected together by means of a rope; both under frames, by 
means of a two-cell dry battery, and the parallel arranged primary 
windings of three induction coils, were connected so that the circuit 
was completed through the rails. The secondary windings of the 
three coils were arranged in series and connected with a Siemens 
telephone. 

The object of the mg pees of three induction coils, with the 
primary windings placed in parallel, was for the purpose of causing 
the resistance of the primary circuit to be as low as possible, in order 
that the changes in the resistance between wheels and rails might be 
as much as possible strorg'y expressed. The question was now to 
determine whether on the journey the variations in the resistance 
between the wheels and rails on those sections of varying form of 
track had a varied kind of character and different intensity. 

The experiment was conducted during the night of April, 17th— 
18th. The previous day had been dry, so that the surface of the 
rails indicated no moisture; on the other hand the underside of the 
rails must have been damp in consequence of the previously uninter- 
rupted wet weather. 

The section traversed from the Moritz Restaurant in the West End 
2 Wilhelmplatz in Charlottenburg, comprises the following five types 
of track: 


Tspes or TRACK. 


1) 800 metres with a timber foundation. 

» stone foundation. 

3) 820 » asphalte foundation. 
4) 300 ,, » stone foundation. 

5) 200 »  anasphalte foundation. 


In the case of No. 1, the track consists of Larson saddle rails laid 
upon longitudinal oak sleepers; it has a gradient of 1:28. Nos. 2 
and 5 are laid with Haarmann sleeper rails. Nos. 2 and 4 have & 
gravel foundation; Nos. 3 and 5 are ashphalted on concrete cement. 

It was to be expected that on the section with a wooden bed the 
noise in the telephone would be the least; stronger on those with 4 
gravel bed; and strongest on the section laid with a bed of concrete 
cement. These expectations were confirmed on the journeys. 

At first the cars were driven from the depét up to the Spandauer- 
berg (No.1), when at times a slight noise was heard in the tele- 
phone, characterised as a rapid repetition of the “crackling” of the 
membrane. The temporary cessation of this noise must be attributed 
to faulty contact between the conductor and the wheél framework. 
The cars were then run in the opposite direction when the noise was 
continuous, and of the same intensity as previously. 
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On epee | No. 2 section, an increase in the noise was noticeable. 
A further and very remarkable noise occurred when the third section 
was reached. Not only did the intensity considerably increase, but 
the consecutive occurrence of the separate crackling noises was 
plainly recognisable more quickly than previously. In accordance 
with this result, a diminution of the noise took place on reaching 
the fourth section, whilst an increase was again observed on the last 


on. 

The end of No. 3 section forms a curve (Luisenplatz, Charlotten- 
burg). Whether a further increase occurred at this spot could not be 
ascertained with certainty, although it must be mentioned that the 
noise on the concrete cement section was of such intensity that 
a greater activity of the telephone could scarcely be possible. 
On the return journey from Wilhelmplatz to the depit, use was 
made of the other track; on passing sections Nos. 5 and 3 at a 
speed of from 12 to 14 kilometres per hour, slight commencements of 
a metallic ring were observed. In a surprising manner the noise in 
some places either entirely or partly ceased, especially at the before 
mentioned curve in Luisenplatz; it is probable that in those places 
water existed in the track. ~ 


Tue REsvutts. 


The experiment showed clearly that the periodical variations in 
the resistance between wheels and rails in a great measure are de- 
pendent upon the type of track construction. It is very desirable 
that exhaustive investigations on this point should be made, in order 
that a system of track construction may be obtained, which would 
avoid, as much as possible, the variations in resistance, and conse- 

ently one of the causes which, with electric tramways, bring about 
Titudienens in neighbouring telephone conductors. 


PROCEEDINGS OF SOCIETIES. 


The Institution of Electrical Engineers. 


On Rattway TELEGR«PHS, SPECIAL REFERENCE TO RECENT 
IMPROVEMENTS. By W. Lanapon, member. (Paper read April 30th, 


1896.) 
(Continued from page 613.) 
InsvuLaTION. 


For many years a practice has prevailed of using a minor form of 
insulator for short circuits or block signalling wires. The author 
raises the question whether such a degree of refinement is desirable. 
It is inconvenient, inasmuch as it does not admit of interchange of 
wires where such changes are desirable. On the Midland the prac- 
tice has long been abandoned. But one class of insulator, and one 
gauge of iron wire, viz., No. 8, is employed. Thus, when required, 
through wires may be joined in with the shorter lengths, and the 
uniformity of the line preserved by maintaining the shorter lengths 
below the longer ones. 

Moreover, it would appear that, however important other wires may 
be, none can be more important than those which govern the move- 
ments of the trains. 

It is believed that the best insulators are those known as the 
' oo Office” and the “ corrugated,” samples of which are on the 
table. 

Samples of the form of terminal insulator and leading-in cup, em- 
ployed largely by others as well as by the author, are also before the 
meeting. The terminal insulator is made in two sizes, the smaller 
kind being employed where the strain is small, as, for instance, for 
leading across from one side of the line to the other for signal box 
and other like purposes. The larger kind is employed for termina- 
tions of line wires. F 

The advantage of this insulator resides, not merely in the 
shape of the ware, but in the extent of the bolt, a (fig. 5), which, it 
will be seen, passes far beyond the corrugations at which point the 
line wires are attached—a provision which renders it practically im- 
— for a wire to fall, even when the porcelain is from any cause 

ken. Another advantage is that these corrugations, or grooves, 
not only help the insulation, but make provision for the attachment 
of different gauges or different descriptions of wire, as, for instance, 
if it is desired to attach a No. 11 toa No. 8. If the No. 8 is placed 
in the lower groove, and the No. 11 in the upper groove, the strain 
on the bolt will be about equalised, and the insulator will retain its 
vertical position. They are equally useful for joining two descrip- 
tions of wire, say iron and copper, the one being terminated on 
- ring, and the other on another, the two wires being joined by a 
oop. 
At the termination of all important wires, and, in many instances, 
at important signal boxes, “ leading-in” cups are employed. They 
are formed (fig. 6) of a porcelain tube, a, in which the G.P. wire is 
threaded, the tube being contracted at B, so as to keep the wire 
central and free from the edges of the tube. This tube is protected 
by an iron hood, o, perforated, so as to admit of the rain cleansing 
the lain tube. 
_ Where round creosoted poles are employed for leading-in wires, it 
18 necessary to carry the G.P. wires in boxing fixed between the arms. 
If this boxing is strongly made, it will admit of the leading-in cups 
being fixed to either side of it, and will thus form a very complete 
and durable termination. . 


Wirz. 

Considerable has of late years been made in the employ- 

ment of copper The first copper wire erected for ner 
purposes was, it is believed, that erected by Mr. A. Graves, of 


North Eastern Railway, at York, about 1877. Mr. Graves, on that 
occasion, employed No. 14 gauge (‘080 S.W.G.); and shortly after- 
wards, in 1880, copper wire of the same gauge was erected on the 
Midland. The copper wire of various gauges in use on the Midland 
now extends to some 5,000 miles, of which 3,000 odd is maintained 
for the Poat Office. 

The objection to iron wire is the shortness of its life, and—in com- 
parison with copper—its higher electrical resistance and greater 
inductive capacity. Under the auspices of the Post Office a class of 
iron wire, largely superior to that formerly in use, has for some years 
past been obtainable. This improvement—embracing conductivity 
and the general construction and character of the wire~does not, 
however, extend to prolongation of life. In a few years, more or 


less, dependent very much upon the condition of the atmosphere, the 
galvanising is gone, rust sets in, and thereafter the strength of the 
wire, as also its conductivity capacity, rapidly degenerates. 

Covered iron wire is frequently found to be of great service in 
smoky localities. The best is that served with what is known as 
West's compound. The wire is lapped with cotton, and then passed 
through a special liquid composition, so that the cotton covering may 
become saturated by it. It differs from all other covering processes 
in that the composition hardens when exposed to the air, is un- 
affected by changes of temperature, and, when hardened, is imper- 
vious to wet. So long as the covering remains sound, the wire 
beneath it retains its original condition, and when the covering is 
removed appears as fresh as when new. 

A sample of some of this wire, which has been in use on the Mid- 
land for some years, will be found on the table. 


7.— as Usep sy P.O. 


The conductivity resistance of a 124 gauge (‘097) copper wire is 
5°934w per mile; that of No. 8 (‘160) gauge galvanised iron wire is 
12w per mile. The breaking strain of the 124 copper is 490 lbs. ; 
that of No. 8 galvanised iron, 1,100 lbs. 

The cost of a mile of 124 copper is about £4 48.; the cost of a mile 
of No. 8 galvanised iron wire, £2 10s. The difference in price is 
considerable, but against this we are able to place many advantages ; 
durability—which means less cost in renewal, a saving of certainly 
two out of three, which at 20s. a mile more than covers the addi- 
tional cost; reduced strain, and less load on poles, which admits of 
their reception of a greater number of wires; and last, though not 
the least important, less liability to fracture. 

It is probable that 124 copper, or possibly a slightly larger gauge, 
will entirely supersede galvanised iron wire; for, although when new 
the galvanised iron wire has the advantage in tensile power, it retains 
that power a portion of its life only, and during the latter part of its 
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existence its tensile strength is even less than that of the 124 copper. 
Its electrical resistance is, even when new, more than twice that of 
the copper wire. 

It is desirable, in using 124 gauge copper wire, where possible, 
to slightly reduce the length of span—to limit it to 70 yards on 
—— and 75 on the straight—say, 24 poles to the mile, instead 
of 22. 

In all newly constructed lines for the Midland Company’s own 
purposes, copper wire is now used; and in the renewal of existing 
wires, iron is, as a rule, being replaced by copper. 

In the erection of either copper or iron wire, the degree of tension 
to which the wire is pulled up is a factor which plays an important 
part in its durability. Wiremen, until they are taught otherwise, 
have a profound contempt for the effect of temperature upon the 
material they are using. On a hot summer day, or a bleak winter 
morning, they will pull the wire up to the same degree of tension. 
The consequence ig, that the wire erected under its maximum ex- 

nsion in the hot noontide, is either broken or stretched under the 
nfluence cf a lower temperature. The dip, or the stress, imparted 
toa wire must always be governed by the temperature, for which 
purpose a thermometer, placed in a position analogous to the wire, 
must be used. 

Where wires are run on the parallel system, if the top wire is 
erected to the required degree of tension, the eye of the wireman 
can, by it, readily regulate other wires in the same span. To impart 
to this wire the proper degree of tension, its stress must be deter- 
mined by its “ dip,” or by what is known as an indicating tension- 
ratchel—the latter by preference. 

Where wires are erected on the “ revolving” system, it is impos- 
sible to avoid the use of the tension-ratchel, if the wires are to enjoy 
a uniform degree of tension. : 

To Mr. W. H. Preece, C.B., F.R.S., we are indebted for much care- 
ful investigation of this important question, and by his courtesy I 
am enabled to add, in the Appendix to this paper, tabulated state- 
ments a by the Post Office, showing the stress at which both 
copper and iron wires should be erected at various temperatures. 


JOINTING. 


The “Britannia” joint still holds its own, whether for iron or 
oe wire; but the ends, or “ tails,” which for years have been left 
bent up, are now cut clean off, it being evidently better for a joint to 
draw than to form an intermittent fault. The Post Office, with regard 
to copper wire of large gauge, before soldering, fill the interstices 
between the two wires, a, B (fig. 7), and the binding, by two pieces of 
smaller gauge wire, o. The object is to facilitate the soldering of the 
joint, and so prevent overheating the copper. The joint, when com- 
aoe is wiped clean, and allowed to cool. It should not be over- 

eated, and it should not be chilled. 

Where joints are made in this manner, a jointing frame becomes 
necessary. This consists merely of a couple of clips, c, c (fig. 8), in 
which the ends of the wire are held. It can with convenience be 


Fig. 8.—Jomntixa Toor. 


fixed by the legs, u, L, to the wiring barrow, or the legs may be thrust 
into the ground; and here, perhaps, althougk a minor matter, it may 
not be out of place to call attention to an improved “ wiring barrow ” 
which has recently been brought into use. ese barrows are made 
with a frame similar to that of a garden barrow, but longer. The 
drum for the reception of the wire is made of sheet-iron, and works 
vertically, instead of horizontally, as hitherto. Ordinarily the barrow 
is wheeled along the sides of the line by one man, as on a public 
road ; but where it cannot be wheeled, two portable arms, provided 
for the purpose, are — in position, and the barrow is then carried 
in the usual manner by two men. The arrangement will be under- 
stood by reference to the photographs on the table. 


BInpINa. 


For many years the author has abandoned the use of No. 16 galva- 
nised iron wire for binding, and has employed in its place a specially 
made No. 11G.I. wire. It is necessary that this class of binding wire 
should be more ductile than the ordinary conductivity No. 11 G.I. 
wire, and that it should be capable of being lapped around a No. 8 
wire without scaling. If it scales it will rust, and the oxide will be 
carried by the rain down the outside of the insulator cup, to which it 
will adhere to such an extent, as may, in damp weather, materially 
affect the insulation of the wire. 

In fig. 9, o represents a cross section of an insulator, at the point 
at which the binding wire is attached. The binder is merely lapped 
some five times round the line wire, as shown at B. It will be found 
that this form of binder will prevent a broken wire from running 
back quite as well as any form of binding with No. 16 gauge wire. 
Its advantages are: great durability, absence from stretch under 
influence of gales, less cost in construction and maintenance, and 
= freedom from chafing—the line wire being much more firmly 


The ice thus pursued by the author has, in a modified form, 
been ted by the Post Office with respect to copper wire. That 
portion of the line wire, a (fig. 10), which rests against the insulator, 
B, as well as the portion which is to be lapped by the binder, is first 
overlaid by a copper tape, c—a piece of copper wire rolled out flat. 
The binder, p, is formed of a large gauge wire which has its two ends 
flattened, so as to be readily laid around the taped portion of the 
line wire. Both the tape and the binder are first laid on by hand, 
the ny strip being exceedingly ductile, and finally tightened by 
the aid of a suitable pair of pliers; the complete binding being as 
shown by a (fig. 10). Samples of these binders and tapes, as well as 
of the complete form of binding, are on the table. 

The author is of opinion that wherever a sufficiently ductile wire 
can be obtained for the purpose, it is better to employ a binder cf a 
gauge equal, or nearly so, to that of the line wire. 

The Post Office, under the direction of the engineer-in-chief, bas 
recently issued tables of sizes, weights of tapes and binders for the 
different gauges of copper wire, which, by Mr. Preece’s permission, 
I have the privilege to append to this paper. , 

Gurra-PERCHA AND COVERED WIRE WoRE. 


It is believed there is very little to record in the matter of gutta- 
percha-covered wire. In making it a practice to use ozokerite taped 
wire in all instances for underground work, or for wooden casing, it 
is probable the author is merely following the practice of others. The 
taping adds very little to its cost and very largely to its life. The 
number of wires which are now required for signalliag purposes—the 
fact that, as a rule, the “ leading-in ” pole is placed in the rear of the 
signal box, while the instruments are invariably arranged over the 


Fias. 9, 10, anp 11. 


signal lever frame in the front of the box—leads to a large consump- 
tion of gutta-percha-covered wire, and renders it all the more neces- 
sary that every precaution should be adopted to preserve the life of 
the insulation. To this end all G.P. wires should be boxed in; and 
the boxing (which should be grooved from the solid), when carried 
underneath the floor of the signal box, should be inverted, so that 
any moisture from the washing of the floor of the signal box may not 
penetrate the boxing and impair the percha. 

The author has for some years employed wire covered with India- 
rubber, plaited cotton, and compound, for signal posts. It with- 
stands heat much better than G.P.; the conducting wire is less liable 
to become decentralised ; and he has good reason to believe that it 
will prove very durable. 

Although instances have arisen where armoured cables composed 
of from three to ten conducting wires have been employed for tele- 
graph and signal purposes, it cannot be said such are in general use. 
In station yards, where the wires are generally laid underground, and 
in other equally crowded places, armoured cables for odd lengths 
will probably be found not only useful, but, in order to avoid dis- 
turbing the body of through wires, a necessity. Such cables are 
extremely useful for crossing the line of railway for repeater, or 
similar purposes, where, unless the wires are carried underground, 
a —— is necessary in the poles in order to carry them 
overhead. 

In laying down some underground work at Le’cester and Notting- 
ham, a simple form of cast-iron piping, which, having an India-rubber 
joint, is very quickly placed in position, has been used. It is inex- 

msive and readily handled. An illustration of the joint will be 
ound in fig. 11. 4, B, are clamps which slide over the pipe, p, which 
is merely a straight tube. a, B, are recessed at a’, B’, so as to receive 
the smal! piece of tubing, c, together with an India-rubber washer, 
at either end. The pipes, D,are laid out so as to meet at c. a and B, 
as wellas c, are then slipped on, the tube, oc, is brought into its 
ae ag position, and a and B are then closed up and tightened by the 

lts,£ The India-rubber washers afford a firm grip, so that the 
pipes, D, are not readily drawn apart. The arrangement is better 
suited for level ground than for heavy slopes. 

Fig. 12 represents a form of wooden boxing for tunnels and wall 
work, It is the production of my inspector carpenter, Hobday, and 
is set together, and maintained in position, without the aid of a nail 
or screw. It is formed of four pieces of wood. The side pieces, 4, 4, 
are grooved to accept the bottom board, 8; the top, o, is grooved to 
accept the side pieces; the two sides are held together by tie-pieces, 
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p, inserted at intervals of 3 feet. Instead of iron supports, wood 
blocks, cut from flawed or otherwise unsatisfactory oak arms, are 
shaped, as shown by 2, to receive the boxing. These supports are 
fixed in the masonry by wood wedges or cement 6 feet apart. A 
piece of wire passed around the support and the boxing, holds the 
entire structure safely in position. No two pieces of wood from 
which the boxing is composed terminate at the same point, with the 
exception of the lid. At the junction of these pieces a wooden cap- 
ping, H, is employed to cover the seam. 


INSTRUMENTS. 


In telegraph message instruments the vertical handle “single 
needle” remains that generally used in Great Britain. For some 
years it has been the practice on the Midland to employ, at the trans- 
mitting or terminal station of all busy single needle circuits, a 
“ Bright’s Bell” in place of the single needle, an arrangement which 
will be found to aid dispatch, and lighten the labour of the clerk. 


H 


Fia. 12.—Wooprn Boxina Fron WIRES. 


The Bright’s Bell is also largely used by the Great Northern between 

telegraph offices. The Lancashire and Yorkshire and the Great 

pow saad employ it on single needle circuits in a similar manner to the 
idiand. 

Although the “sounder” is very generally employed for railway 
message work in Ireland, it cannot be said to have taken root on 
English railways. For direct and long circuits it is occasionally used, 
but, it is believed, not to any great extent. 

For “ quadruplex” working the demand does not appear to have 
been very urgent. It is employed by Mr. Hollins on the Great 
Eastern, between London and Harwich. 

“ Duplex ” working is employed on the Great Eastern, Caledonian, 
London and South-Western, and London and Brighton, and on the 
Midland. On the Midland a duplex circuit between Derby and 
London also provides for a phonopore communication. 

The phonopore is employed to a very limited extent on the Mid- 
— Great Western, Great Eastern, Brighton, and North British 
ines. 

Telephones, as was to be anticipated, are now very generally em- 
ployed for vivd voce communications between signal boxes, and at 
busy centres between the administrative offices. That their employ- 
ment largely aids the disposal of traflic there can be no question. 
At many points, and under exceptional conditions of weather, they 
are invaluable. 


Telephone wood diaphragm. 


Repeater disc. 


Fia. 13, Fia. 14. 


_On the Continent, as well as at home, serious rumours have, from 
time to time, arisen with respect to the dissemination of disease by 
means of these instruments. It has been contended that a person 
suffering from throat or other internal affection, on speaking into a 
transmitter, may leave in the interstices of the instrument germs of 
psc ema which may be inhaled by others using the same instru- 

_Fig. 13 represents a transmitter which has been designed with a 
view to obviate any such evil effect. The ordinary mouthpiece is 
removed, and in its place the entire face of the instrument is covered 
by a diaphragm, 4, made of wood or metal—the former by prefer- 
ence—which encloses an air space, c, between it and the ordinary, or 
electrical diaphragm, B. On speaking in the neighbourhood of the 
outer diaphragm its vibrations are transmitted by che pressure of the 
enclosed air to the electrical diaphragm. Speech is marvellously 
clear, and only when used for long distance telephony—as between 
London and Glasgow—is any diminution in the sound noticed, and 
then only in a very slight degree. 

(To be continued.) 


STEAM SUPERHEATING. 


THe adjourned discussion on Mr. Patchell’s paper took place 
on April 29th. There was a good deal of veiled war feeling 
about. Messrs, Musgrave had written a letter of complaint 
that the ee described as Messrs. Hick, Hargreaves, 
was really Messrs. Musgrave’s patent, the co-patentee having 


: did dry the steam, and 


transferred himself from that firm to Messrs. Hicks. Mr. 
Patchell disclaimed any idea of having put forward his tests 
with the McPhail superheater as anything abnormal. They 
merely showed what he had been able to effect in increasing 
the output of certain boilers without getting an enormous 
amount of water in the steam, such as we conclude the same 
rate of combustion would have caused apart from the super- 
heater. Nor had he used a fan draught greater than many 
a factory chimney draught, as he did not seek to unduly 
force his boilers. He had simply advanced facts, not 
opinions. Prof. Unwin asked for theory, not for facts, which 
was very curious in so practicala man. Indeed, we very much 
doubt if Prof. Unwin needs any more theory than he has 
already in his possession. Superheated steam is better than 
saturated dry steam, just as this latter is better than wet 
steam. The whole question of cylinder condensation and re- 
evaporation is as plain as it can possibly be, and it is high 
time that the mystery business was stopped. But what 
roused the Professor’s ire was that Mr. Patchell showed only 
what the superheater had done for the boilers and not what 
it had done for the engine. As a fact, the proportions of the 
superheater were such that it acted very little as a super- 
heater, a few degrees + 4 of superheat being given. But it 

. Patchell certainly did not go ito 
the engine economy, But he did not profess todoso. He 
collected information on superheaters, much of it his own 
observations, and placed them on record for those to inter- 
pret who wished to do so. It is difficult to make compari- 
sons where a superheater is added to a boiler, perhaps 
doubling the heating surface. The omission of this extra 
surface in working up boiler results is evidently open to 
criticism, but the fact remains that a boiler so fitted yielded 
dry steam, whereas an equal addition to the ordinary heating 
surface would very probably have done nothing of the sort. 
But why did not Prof. Unwin himself give us a few figures. 
The one thing he told us of value was that superheaters 
should be placed near the furnace, not near the chimney 
where the temperature flactuation is greatest; and we were 
also told that the superheaters used in Alsace do not decay 
or fur up, nor with suitable oil do cylinders become injured. 
Mr. Bryan Donkin gave out some extraordinary truisms. 
Wonderful to relate, there has been proved less condensation 
in the cylinder when this is hot than when it is cold. We 
had supposed such a fact was too self-evident to require lay- 


' ing down and emphasising before a body of mechanical 


engineers. It is late in the day to approach the subject in 
this fashion, seeing that in 1828 Richard Trevithick put a 
fire under the Binnerdown’s Min» engine cylinder to keep it 
hot. Superheating does not need Mr. Donkin to explain or 
to experiment. The subject can be reasoned out on the 
basis of experiment, and the influence of superheat followed 
very closely. All that we now require is a of the 
dimensions of superheaters to do certain work, and of their 
behaviour as regards decay or furrin _: 

Mr. Burstall, who had assisted Mr. Patchell with certain 
thermometric measurements, described the thermometer he 
had used. It consisted of two coils of platinum wire wound 
on strips of mica. Suchathermometer, which gave readings 
by reason of the varying resistance due to the temperature 
to which the coils were exposed, never altered its constants ; 
one on the table had been, perhaps, a month in use in steam 
superheated 60° to 70°, and needed no correction. 

The (second time) adjourned discussion was opened by Mr, 
McPhail, and naturally he stuck up for his own make of euper- 
heater, and gave a few historical details. He was followed by 
Mr. Fletcher, of the Manchester Steam Users Association, who 
submitted figures of tests made with superheaters, the gist 
of which was, that with a Musgrave and Dickson superheater 
of 140 square feet per boiler, each boiler having 1,058 
square feet of surface, and being three in number, with an 
economiser of 1,376 square feet, the temperature of the 
steam entering the heater was 330°. It left at 530°, or with 
200° of superheat, but had fallen to 406° at the engines. 
To us, this seems to prove what a lot of steam must be con- 
densed in steam pipes when there is no superheater. The 
a were the main results with and without super- 

eater :— 

Water per pound of coal from and at 212°, 7°68 lbs. and 
8°23 lbs.; steam per H.P. hour, 15°69 and 18°32. 

Coal per H.P. hour, 2°33 and 2°54 lbs., or, measured dry 
and pure, 1°78 and 2°03 lbs, 
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_ The economies effected are thus in steam per horse-power 
14°35 per cent.; 12°3 per cent. actual dry coal, or 8°26 per 
cent. actual coal, the qualities on the two days varying con- 
siderably. There was a less percentage of coal saved than of 
water, showing that to some extent the superheater robbed 
the economiser. 

Mr. Head described a combined engine and superheater, 
in which steam exhausted from the H.P. cylinder passed to 
a superheater containing furnace heated brick chequer work, 
and then followed a discussion as to the date of early super- 
heating, Mr. Phillips giving a date, 1850, when he was on a 
ship fitted with Wethered’s system. He confirmed the date 
by means of a dated letter he had found addressed to him 
on the ship in December, 1850; but this was not good 
enough for Mr. Halpin, who would have it that Wethered, in 
1860, only claimed to antedate that time by four years. 
Naturally Mr. Phillips was not pleased. He thought he 
ought to know what ship he served in. After a few remarks 
from Mr. Schonheyder as to putting the superheater in the 
flues, and the economiser in the chimney, Mr. Patchell replied, 

inting out how ve effective a small degree of super- 

eating will prove itself to be, clearly because any superheat 
at all, implies no water, and the difference simply means that 
ordinary steam is really very wet, and this-is where the 
economy of even a few degrees of superheat is secured. He 
could not understand Mr. Unwin, who had asked for figures, 
for Mr. Unwin had himself given none in report on the 
Schwoerer system. He objected to the system sketched by 
Mr. Head, because he feared dust would be carried into the 
cylinders, and cause cutting, and he would be afraid of the 
apparatus with high pressure. 

e stated also that Mr. W. E. Newton had used combined 
steam in a 12 H.P. engine as early as 1853. Speakin 
nerally, the discussion has not been productive of mu 
information from outsiders of much value other than his- 
torical, and the truth probably is that very few have any real 
a to detail, and all recent experience has been re 
ished and distributed so widely that very little could be 

otherwise advanced. 


THE JAMES FORREST LECTURE. 


WuEN the Earl of Beaconsfield made his great speech in 
Manchester some 20 or 25 years ago, we think it was Punch 
who summed up the numerous columns to which the speech 
extended in the daily papers in the one sentence, “Gentlemen : 
we propose to rely upon the instincts of an ancient and 
honourable le.” Without exactly comparing Prof. 
Kennedy with the orator named, we cannot avoid drawing a 
somewhat similar conclusion, for the lecturer had much to 
say and told us very little. But for the length, one would 
think that the lecturer had only got through his introductory 
remarks; but lo! we are at the end of the lecture, and begin 
to ask what is it all about. Prof. Kennedy ought to have 
done much better. He owes this to his own abilities, and 
we are perforce driven to conclude that the mere lecture is 
not his forte. His preliminary remarks were devoted largely 
to the expression of his desire that he could have taken up 
the subject of evolution in engineering, and had he done so, 
there is every probability that we should have seen the sub- 
ject well treated and made thoroughly interesting. Having 
chosen, however, the subject of “Physical Experiment in 
Relation to Engineering,” Prof. Kennedy seemed unable to 
get at his subject. 

He ‘ange a tribute of gratitude to the physicists whose 
carefully thought out, and carried out, experiments have 
done so much to give to engineers the figures they so glibly 
select from their pocket books and use in their calculations, 

uite without a thought as to the care and patience exercised 
by men like a Regnault or a Joule, who spent laborious days 
in eliminating microscopic sources of error, and determining 
constants for their apparatus, without which the final results 
sought would have been valueless. 

He also deprecated the habit of some engineers, who, in 
making tests, lose sight of the possibilities and limitations 
under which they are working, and attempt to show results 
which bear a fallacious ap nee of accuracy, and yet are 


based on observations which cannot possibly be so accurate 


as to warrant such results. The tendency of late years has 
been far too much in the direction of such statements. There 
has been an academic flavour about published tests that 
savours too much of the narrowness of the student. The 
fear of the enemy scoffing at results which do not balance 
has, we fear, led to a good deal of, shall we say, balancing 
of results in place of publishing them exactly as found with, 
if desired, explanatory statements of the probable cause of 
such discrepancies. Anyhow, the actually obtained figures 
would be there, and the cooking, to use the common term, 
would be absent; for one never knows how soon ae 
may transpire that may make an experimenter wish he 

left things as observ How many of the lecturer’s own 
steam engine tests, for which figures of steam dryness have 
been obtained and worked upon, would their author now care 
to vouch for, in face of what has been observed during the 
past year or two, as to the entire unreliableness of calori- 
meter tests in determining the dryness of the steam passing 
through the pipe from which the sample was drawn. Yet 
no one knows better than the lecturer how exceedingly 
rough must be the measurements of all the data of an engine 
test, and no man need be afraid, even if the enemy do scoff, 
for, after all, the enemy may be but a laboratory student 
working with his cuffs on—a mere office engineer. 

A warning is given, one of the few bits of really useful 
matter in the lecture, as to the tendency to make several ex- 
periments on similar machines, and pick out from one experi- 
ment the highest efficiency, from another the best economy, 
and so on, putting together the several maxima as though 
concomitant results. This is the sort of thing one finds 
done by the class of men we may term “ financiers’ engi- 
neers,” who display a wonderful facility in finding paydirt, 
and secure percentages of efficiency far beyond those of the 
ordinary engineer. If we rightly gather the lecturer's mean- 
ing, he wished to show that a course in a physical laboratory 
was a good preparation to the later work of practical testing, 
as indeed it should be; for as the lecturer truly said, it is 
difficult to find observers who can be trusted to make the 
most ordinary observations at 15 minute intervals, often- 
times simply Sesnnes while the observer is occupied with his 
contempt for the very simplicity of his duty, he is failing all 
the time to do it. Evidently in his capacity as a teacher, 
Prof. Kennedy has had difficulties with students, who, because 
of the no value of the results they were seeking in their 
laboratory experiments, would not trouble to seek them with 
the best accuracy of which they were capable, forgetting that 
they were learners and not practical men. Indeed, the prac- 
tical man of experience may neglect items that it would be 
fatal to the student to pass over, for he knows the reason for 
neglecting them. It is the student’s business to know 
nothing; simply to seek for knowledge. If there is one 
thing more than another which tends to blind a man to 
actual facts, it is a knowledge, or a belief in the knowledge, 
of what it is he is seeking. The tendency is to read an 
observation in the direction which will secure the expected 
result. Possibly it was the lecturer’s very familiarity with 
his subject which led him to treat it in a manner so much 
less interesting than he might have been expected to attain. 


HIGH VOLTAGE LAMPS AND ELECTRICITY 
SUPPLY. 


Some time before the high voltage lamp was known in 
England, examples were to be found on some of the smaller 
American station circuits. What has recently been done in 
this country has, therefore, attracted attention in the States, 
and one of the trans-Atlantic technical journals has offered 
some remarks on the subject. These we propose to very 
briefly consider. Surprise is expressed that the 115-volt 
16 C.P. lamp should remain the practical standard on the 
other side, whereas here the 8 C.P. lamp is the reo 
standard. This is attributed to the supposed pro- 
portion of this size in use, and since it is assumed that lamps 
of this power are common, makers can readily manufacture 
larger lamps of higher voltage. 

This is an entirely fallacious argument. The actual 
number of 8 C.P, lamps connected to the mains of an o 
or average central station is small, and if these be 
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as a percentage, it will be evident that they form an insig- 
nificant part of the whole load, despite the advice of those 
who have so strongly recommended their use for domestic 
lighting. Shop lighting is usually carried out by clusters, 
high candle-power lamps, or arc lamps, and in mere numbers 
there are probably more 32 C.P. lamps connected than 8 C.P. 
The object of taking the 8 C.P. as a standard is almost too 
readily perceived to require stating in words. It is to enable 
plant capacity and loads to be figured out in a unit under- 
standed of the multitude, and as the 8-candle lamp is the 
smallest in common use, this is taken as a basis. Custom, 
and the energetic measures of a contemporary, nave caused 
the 8 C.P. lamp to be defined as one absorbing 35 watts. 
This value, as we showed some time ago in our articles on 
“Incandescent Lamp Tests,” is one that accords very well 
with actual practice, and is borne out by experience. 

The life of high voltage lamps does not appear to be very 
different from what is obtained from those of lower candle- 
power but their efficiencies are rather lower. Tests of a 
number of lamps, half being low and the other half high 
voltage, give no cause for anxiety on these points. Our 
contemporary thinks that too much attention is paid to the 
life of lamps. Perhaps so, but the consumer cannot appre- 
ciate the “smashing-point” argument, and objects to a 
heavy bill for renewals. Especially is this objectionable 
where the lamps are fixed in out of the way positions, and 
some expense is incurred in getting at them to replace those 
burnt out, so that the labour cost has to be added to that of 
the lamps. 

We have seen high voltage lamps arc over at the terminals 
on being switched on. Then ordinary plastered caps are 
liable to give trouble. Key sockets cannot safely be used. 
But in spite of these minor difficulties, and the trouble that 
fire offices and central station engineers have in securing 
adherence to a few necessary rules and precautions, the 
movement is making headway. One of the most interesting 
systems being laid down is that at Wandsworth, where we 
understand the primary pressure for the longer circuits is 
5,000 volts with a secondary system at 200 volts alternating. 

It does not seem to have struck the profession that any 
advantage that the three-wire direct current systems may 
gain from the innovation must be less—or at least cannot be 
greater—than that derived by alternating supplies. An 
alternating system now invariably includes low pressure dis- 
tribution, and it is here that the trouble comes in. Few 
alternating networks have been designed carefully enough 
with regard to “drop.” We know of a system where 19/18 
L.T. distributors are provided! In at least two other cases 
there are three 19/18 cables paralleled to provide sufficient 
copper. Yet when the current has been transformed down 
at street transformers or sub-stations, it has to be conveyed 
frequently 200 yards from the transformer, and a properly 
proportioned cable is essential. Street transformers are 
usually set from 150 to 300 yards a in good practice, 
where the demand is fairly heavy, and about half as much 
again where it is light. They vary in size from 10 to 30 
kilowatts. To load them up the distributing mains must 
give rise to services taking, in the aggregate, some 200 am- 
peres at, say, 100 volts, or 100 amperes each way (i.e., left 
and right). Three to four volts drop is frequently encoun- 
tered, and no regulation on the high tension will reduce this. 
The only thing to do is to lay down many more transformers 
than are necessary to give the current, merely to reduce the 
flow-path from any feeding point into the distributors to the 
service-end farthest from it. 

Here is a case where high voltage lamps will do even more 
good to alternating supply than they can to direct supply. 
Anything that assists the distribution is a benefit. Against 
the heavy feeders of direct supply we have small cables and 
transformers, and with the high pressure there is practically 
no limit to the area than can be covered. A feeding network, 
capable of being split up into sections, and operated at 2,000 
Volts, with street transformers, and small L.T. distributing 
networks radiating from each at 200 volts, possesses many 
advantages over any other. The drop between the central 
station and the feeding points is easily dealt with, even with 
distances of two to three miles, and the distributors can be 
run nearly a quarter of a mile round each transformer, and, 
with a maximum of 500 amperes per square inch, the per- 
centage variation from the normal will be no greater than is 
to be found in most systems at work. In regulating the 


average pressure is kept at the normal value, so that lamps 
near the feeding points are just as many volts higher as those 
at the extreme end of the distributors are low. 

The increased capacity of the mains due to doubling the 
pressure, it has been said, “will affect alternating current 
interests in large cities, since it will bring within the realm 
of a direct current station a territory as large as any one 
station can properly handle.” The writer of this sage 
remark has certainly neglected to consider the feeders re- 
quired in low tension direct supply, and the distributors now 
laid with converted supply. e question is, to fall back 
upon Mr. Crompton’s words, what is “the most economical 
method of feeding a low tension network?” The answer 
must principally depend upon the area covered by this net- 
work, Any change in the network itself or in the supply 
pressure affects alike the distribution of a direct or con- 
verted current. 


REVIEW. 


Electrical Engineering Leaflets. By Profs. E, J. Houston 
and A. E. Kenney. In three stages, Elementary, 
Intermediate and Advanced. New York: The Publishers 
of the Electrical Engineer. 


The publishers of our American contemporary, the Hlec- 
trical j een arranged with Prof. Houston and Mr. 
Kennelly to prepare for them a series of leaflets on Electrical 
Engineering, and these were issued at intervals during the 
early part of last year and previously. On completion of the 
separate issue, another issue appears to have been made in 
book form, and the three volumes lie before us. One is 
marked Liementary, and is intended for electrical artisans 
and mechanics ; another is Jntermediate, and has been pre- 
pared for students and readers of a higher class than the 
first ; while the third is Advanced, and as its name indicates, 
it is designed to assist students who have mastered the rudi- 
ments of the subject. 

As leaflets, the matter presented may have been useful to 
students in mapping out their course of reading, and as 
giving, in a convenient form, definitions and principles, but 
as treatises in book form, these volumes are not so satisfactory. 
The recurrence every few pages of the title and headline of 
the leaflets is annoying, and apt to distract the reader, while 
it certainly does take up a considerable amount of space that 
might be utilised to better advantage. 

Passing this over and coming to the matter, it must be 
admitted that Messrs. Houston & Kennelly have exhibited 
the virtues of terseness and plain speaking. Starting from 
a discussion of electrical effects, the reader is led to consider 
E.M.F. current and resistance qualitatively and quantita- 
tively, and after touching upon Ohm’s law and the voltaic 
cell, the magnetic circuit is reached. The dynamo naturally 
follows, and then comes the motor. Electric heating leads 
up to the incandescent lamp and the arc lamp, and finally 
alternating currents are treated ; alternators me transformers 
being left to the last, to enable their action and uses to be 
well understood. This extensive range of subjects occupies 
only 280 octavo pages of large type, liberally illustrated, so 
it must be evident that the authors have had little oppor- 
tunity for discursiveness. 

A very good illustration of work is given in the first of 
the elementary leaflets, where a cut depicts the cycle per- 
formed by the water that washes through the Niagara Gorge 
and flows down to the Atlantic to be raised as vapour under 
the sun’s rays and returned to the Interior as rain. English 
resistance coils and other apparatus figure largely in the 
blocks (but without the name of the original makers thereon), 
but the heavier machinery is almost exclusively American, 
and, therefore, to our mind, something is lost to the reader 
on this side of the Atlantic. Among the forms of telegraph 
joints, one is illustrated that too frequently is used, but only 
where the linesman who perpetrates such a deed knows no 
better, that is the bell-hanger’s joint, which, as the authors 
say, “should never be used.” On the next page but one, 
however, something nearly as bad is to be found, expressions 
such as “begohms,” “ tregohms,” and “quegohms.” Fortu- 
nately, the uncouth form of such terms will prevent their 
ever becoming popular in this country, whatever may be the 
case in the States. Mr. Kennelly must have known better 
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than to illustrate various forms of telegraph insulators by the 
block used on page 37, but the fact that such elementary 
blocks of glass and porcelain do act as insulators for over- 
head work must be explained more by the climate in places 
where they are to be found than by any merit in design. 
In a similar way where telegraph circuits are shown, they are 
series or cl circuit systems, and the explanations they 
illustrate would not be assisted in a country where open 
circuits are the only ones known. The Kelvin current 
balance is cited as a good example of a non-ferric circuit; as 
both electro-dynamic attraction and repulsion are utilised in 
this instrument, this might be more frequently referred to 
than it is. A curious ge i of the reason why 
shunt machines are frequently chosen for direct current low 
tension stations is given. It is said that when short circuits 
come on the machine pressure falls, owing to the large drop 
in the armature. Surely it would be simpler to point out 
that a “short” across the machine also shorts the fields ? 
Again, the real reason for the preference is the ease with 
which shunt machines can be run in parallel without any 
complication from equalising bars. Later on it is stated 
that where arc lamps are run off alternating circuits it is 
necessary to operate each lamp upon the secondary of a small 
transformer, the primary of this, and other similar trans- 
formers, being connected in series with an alternator (pre- 
sumably one built to give a constant current by being 
designed in opposition to all the tenets of alternator con- 
struction). In this country, at least, this idea is unknown. 
It is quite a common thing to run two or even three (and 
we have heard of four) arcs across a 100-volt alternating 
circuit, while public lighting is often carried out by 2,000 
50-volt constant pressure transformers and arc lamps having 
only a series coil. 

‘he intermediate papers are the least satisfactory of the 
three, and are not far removed from the elementary. The 
advanced are better, and contain a large number of tables 
and statistical matter of a useful kind. Dewar and Fleming’s 
researches are alluded to, for instance. Matthiessen’s obser- 
vations on the formula for correction of the resistance of 
pure copper to any temperature is given as that “hitherto 

enerally accepted,” but nothing is said regarding the work 
essrs. Kennelly and Fessenden have done on the same sub- 
ject. Resistance boxes and the measurement of resistance is 
carefully treated, and a short but good explanation is given 
of the reason why the resistance of the ground between two 
earth plates does not come in as a linear function. Mathe- 
matics of a moderately advanced kind is introduced, and to 
the advanced student, the mode in which quantitatively 
results are arrived at by symbolic reasoning will be infinitely 
preferable to the lengthy verbal descriptions that have to do 
duty for precise argument in the introductory set of papers. 
In electro-magnetics, the authors freely use the barbarous 
units invented by the Chicago Congress of 1893. Although 
three years, nearly, have since resolutions were 
ado defining the “ Oersted,” “ Gilbert,” and “ Weber,” 
electricians have failed to recognise their beauty, and they 
remain indigenous. True, writers in this country and on 
the Continent have coined even worse additions to electrical 
phraseology, but in the latter case no one is asked to make 


use of them, and if they assist their possessors to systematise 


their thoughts, well and good. In the Chicago resolutions 
there was an attempt to make laws for the scientific world at 
large, and, a8 our own columns bore witness at the time, 
those who had ideas of their own, but who were not included 
among the select few at the World’s Fair, were inclined to 
resent the importation of additional terms into an already 
overloaded technical vocabulary. 

Apart from this, the magnetic circuit, tte dynamo and the 
motor are exceedingly well treated when the small space 
devoted to these subjects is considered. Even the curious 
action known as the “ bucking ” of motors is touched upon, 
although not by this name. When, however, we are told 
that “few motors of any considerable size are operated upon 
series circuits,” we think that the authors must have over- 
looked Genoa and one or two other that contain more 


than a few motors so worked. ‘The frue efficiency of an 
incandescent lamp is defined as the candles per watt supplied 
to it. ‘ This is what Mr. Swinburne has always called the 
efficiency, but the true efficiency of a lamp is more correctly 
the ratio of the watts expended in light to the total watts 
supplied to it. 


The three volumes contain a large amount of useful infor- 
mation, but we cannot help thinking that the title is badly 
chosen. As leaflets, the papers served a purpose, but the 
matter in book form would have been still more useful had 
it been rearranged with that object in view. 


NEW PATENTS.—1896. 


[Compiled expressly for this jowrnal by W. P. THompson & Co., 
Electrical Patent Agents, 322, High Holborn, London, W.C., to whom 
all inquiries should be addressed | 


8,802. “Improvements in and relating to switchboards to be used 
for telephonic C.SHorEandC. Hear. Dated April 27th. 

8,815. “Improvements in or connected with electric light 
switches.” G. Davis. Dated April 27th. ; 

8,819. “Railway pilotman’s substitute apparatus, for Working 
single line during failure of ‘tablet’ or ‘electric’ staff working.” J. 
W. Mirouerp. Dated April 27th. 

8,846. “Improved dynamo-electric machine.” H. Sanpwirn. 
Dated April 27th. 

8,853. “A new or improved construction or arrangement of 
generator of electricity.” H.Anzr. Dated April 27th. 

8,890. “Electricity and water supply for household and other 
purposes.” T.Mxacocx. Dated April 28th. 

8,901. “Improvements in magnetising boxes for hair pins and 
other articles.” J. Y.Jonnson. (Electric Hardware 
Company, United States.) Dated April 28th. 

8,906. “Improvements in the generation of electricity.” L. B. 
Arxmson and F, G. TreHarne. Dated April 28th. 

8,943. “ Improvements in the fixing of metal caps to incandescent 
electric lamp bulbs.” R. Witt1ams. Dated April 28th. 

8,948. “Improvements in electrical signalling apparatus.” 4H. H. 

. (G. E. Painter, United States.) Dated April 28th. 

8,964. “Improvement in electrical furnaces.” O. Immay. (D. 
Graham, C a.) Dated April 28th. 

8,973. “ Improvements in electrical organs.” R. P. Srranp, Dz 
and C. A. Stockton. Dated April 30th. 

8,988. “Improvements in or relating to arc lamps.” ~ P. 
Tompson. (Malone Wheless, United States.) Dated April 28th. 

8,995. “Improvements in or in connection with incandescent 
electric lamps.” J. Barres. Dated April 28th. 

8,999. “Duplex or multiplex telephony.” A. M. RosEBrRuGu. 
Dated April 29th. 

9,014. “Improvements in electric temperature alarms.” G. J. 
Batrp. Dated April 29th. 

9,030. “An improved automatic electrical cut-out.” W. W. 
Cuannon. Dated April 29th. 

9,043. “Improvements in electric transmitting apparatus for 
indicating fluctuations in prices on cotton or any other exchanges. 
T. 8. Baurazzi1. Dated April 29th. A, 

9,047. “ Method of and apparatus for heating by electricity.” T. 
D. Fanratt. Dated April 29th. 

9,048. “Electrical fog signalling apparatus.” H. Tomumys and 
Gunz. Dated April 29th. 

9,055. “ Improvements in fire-proof cement and varnishes for elec- 
trical and other purposes.” I.A.Trmmis. Dated April 29th. 

9,060. “Improvements in and connected with telephones for 
domestic use.” G. L. ANDERS and J. E. WEDEKIND. d April 
29th. 

9,171. “Improvements in underground conduits for electric rail- 
road or out railway W. (Munson, 
Roberts, Alston, Reid & Reid.) Dated May Ist. 

9,233. “Improvements in prepayment mechanism for gas, elec- 
tricity, and other meters.” A, Wiutey and §. Smpson. Dated 
May Ist. 

9,239. “Improvements in tools for stripping insulation from 
wires.” W.McMourrrie. Dated May Ist. 

9,257. “Improvements in or relating to electric arc lamps.” C. 
Dated May Ist. 

9,262. “ Improvements in switch apparatus for use in distributing 
electricity for ———. telegraphic, and other purposes.” R. 
PrerettE. Dated May Ist. 

9,266. “Improvements in electric lighting fuses, or cut-outs. 
J. M. Unquuart and W. H. Dated May 2nd. 

9,284. “ Improvements in automatic apparatus for switching gear 
of electrical <7 ey and other electrical circuits.” A. H. 
Watton. Dated May 20 

in telephonic receivers.” A. Marr. Dated 
May 2nd. 

9,289. “ Improvements in and connected with the electro-deposi- 
tion of copper.” W.E.Hzys. (E. Dumoulin, France.) 

- 9,332. “Improvements in and connected with permanent electric 

ways.” A. Dated May 2nd. 
- 9,862. “Improvements in dyuamo electric machines. + B. 
SayvERs. Dated May 2nd. 
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